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CHAPTER 1: |ntroduction

Pur pose of the Manual

The Police Allocation Manual (PAM is designed to be used by
state police agencies, or divisions within those agenci es, whose
m ssion includes the delivery of police traffic services. The
Manual is designed to hel p such agencies address two key resource
al | ocati on questi ons:

1. What is the total nunber of officers (i.e., troo-
pers, field supervisors, and staff and command
personnel) that are required to provide an accept-
abl e | evel of service? and

2. How should a specified total nunber of officers be
al | ocated by geographic regions or tinme periods to
maxi m ze agency productivity?

This version of the Manual is derived fromearlier editions
that were based on a review of procedures currently used by
state, provincial and county agencies throughout the United
States and Canada. The framework and rationale presented in the
Manual are the result of a distillation process that identified
the "best" procedures, and then nodified and bl ended those
procedures into a conprehensive nodel for determ ning appropriate
staffing | evel s and depl oynent patterns.

It is anticipated that the Manual will provide both imedi -
ate and | ong-range benefits. The procedures in PAMw || provide
agencies with a logical and explicit format in which to franme
requests for additional personnel and/or staff allocation. 1In
addition, it is anticipated that the Manual will serve as a
catal yst for stinmulating further discussion and research in the
area of staffing and allocation for | aw enforcenent agencies.

How To Use the Manua

This "Special Version" of the Police Allocation Mnual
consists of four chapters and two appendi xes. Chapter 1 provides
a brief introduction to the purposes and uses of the Manual.
Chapter 2 describes the PAM staffing and al |l ocati on nodel .

Chapter 3 contains eight worksheets, each with instructions, that
provi de a step-by-step process for determning staffing | evels.
Chapter 4 contains one worksheet for determining staff allocation
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over several geographic areas or tinme periods. Appendi xes A and
B contain worksheets that can be used as alternatives or supple-
ments to the procedures presented in sections 5.2 and 5.3 in
Chapter 3.

Addi tional information about the PAM procedures can al so be
found in the conpani on docunent, Police Allocation Manual User's
Quide. The GQuide presents inplenentation, data definitions, and
data collection strategies used by the field test agencies plus
additional reference materials that were contained in earlier

versions of the Manual. Also included in the GQuide is a sumary
of key input values and nunerical results obtained by the six
agencies that field tested the Manual. The appendix materials in

the Guide identify the input data required to use the PAM nodel
(Appendi x A), present a glossary of key terns and a |ist of
notati on used (Appendi x B), include a detail ed exanpl e show ng
all nine worksheets in conpleted form (Appendix C, and ill us-
trate the derivation of all fornulas used in the nodel (Appendix
D) .

For the first-time user of the Manual, the follow ng proce-
dure is recommended:

1. Read Chapter 2 - Chapter 2 can be used to gain an
initial understanding of the overall logic of the nodel and its
maj or conponents. (The reader nay also want to refer to the
material in Appendix Din the Guide.) It is not inperative for
the user to understand every detail at first reading. The pri-
mary objective of Chapter 2 is to provide readers with sufficient
information to assess how t he nodel can best be used to assi st
t heir agency.

2. Review Appendix Ain the User's Guide - Appendix A
provi des an overview of the types of data that are required to
use the PAM nodel .

3. Review Chapters 3 and 4 - Chapters 3 and 4 contain al
t he worksheets and instructions for the PAM nodel. Appendi xes B
and Cin the GQuide can be used as references as needed. The
purpose of this step is to enhance understandi ng of the nodel, to
resol ve questions about the procedures that are used, and to help
the user assess the effort required to use the nodel.

4. Determine the Data Collection Effort - After reading
chapters 2, 3, and 4 (and referring to appendixes A, B, C, and D
in the GQuide as needed), the user should estimate the data col -
| ection effort that will be required to use the nodel. The
follow ng steps are recomended for this assessnent:

1 xiXi
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0 Review the sections in the Guide entitled "General
| mpl ement ation Strategies" (Section 2) and "Recommended
Data Col l ection and I nplenmentation Procedure"” (Section
4).

0 Review the worksheets in chapters 3 and 4 to identify
whi ch nodel options will be used. (Section 3 in the
Qui de may al so be useful for this step.)

o Conpile a list of the input data requirenents for the
agency. This list will include all the data itens in
Wor ksheet 1 plus additional data itenms from worksheets 2
- 9 depending on the particular options selected. The
user may find it nore convenient to use Appendix Ain the
Quide to conpile this |ist.

o0 For each data itemon the list, determne its avail -
ability, its accessibility, and the effort that wll be
required to obtain it. It is inportant to recogni ze that
no agency is likely to have all the data required; it is
probabl e that every agency will have to estinmate sone of
the data itens, at least initially. (Section 3 in the
GQui de provides specific guidelines and reconmendati ons
for collecting a nunber of key input data itens.)

5. Assess the Benefits of the Mbdel to the Agency - Before
proceedi ng further, the user should weigh the benefits to be
gained fromusing the nodel versus the data collection effort
that will be required. This tradeoff can be used to hel p decide
whet her to use the nodel or not.

6. Collect the Required Data - If a decision is nmade to
use the nodel, initial activities should focus on data collec-
tion. The actual tinme required to collect the data wll vary
consi derably by agency and will depend on the size of the agency,
the degree of automation within the records section, and the
scope of existing records. Initial data collection efforts may
require tinme that will not be necessary for |ater uses of the
nodel because sone input data itens are not likely to change
(e.g., the nunmber of roadway mles, the size of the patrol areas,
etc.).

7. Conplete the Wirksheets - Once the input data itens
have been coll ected, the nine worksheets in chapters 3 and 4 can
be used to determine the staffing and allocation |evels required
for each patrol area. Once the data are avail able, actual com
pl etion of the worksheets thenselves will require relatively
little time (i.e., only a few hours) conpared to the days or
weeks that may be required to collect the data.

1 xikii
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8. Review and Adjust the Results - After the nodel has
been used to determne staffing and allocation levels, the re-
sults should be carefully reviewed. The purpose of this review
is to:

o explicitly identify the rationale for each node
option that is used,

o explicitly identify the rationale for each perform
ance objective value that is used,

o verify that the agency data used is both conprehen-
sive (e.g., that all patrol workload is accounted
for) and consistent with nodel data definitions, and

o identify and understand differences between current
staffing |l evels and those specified by the nodel.

The Rol e of Resource Allocation Mdels

It is inportant for PAMusers to renenber that the Manual is
based on a "nodel" of staffing and deploynent. All nodels are
[imted by the assunptions on which they are built and by the
data that are used. (See Chapter 2 for additional discussion
concerning the limtations of the PAM nodel.) The user nust
guard against the tenptation to believe that the nodel provides
"the answer."” All nodels, including the one described in the
Manual , use a variety of assunptions about the "real"” world to
assenbl e data into rational patterns that can be used by deci -
sion-makers. (Police adm nistrators do not suffer froma | ack of
data, but rather froma scarcity of tools for effectively using
that data.) The decision-maker, in turn, nust weigh the nerits
of the recommendations of the nodel against other factors (e.g.,
political, economc, operational, etc.) in arriving at a final
course of action. Perhaps John Schuiteman said it best when he
wr ot e:

"Adequat e police protection, |ike beauty, lies in the
eye of the beholder. The optimal or appropriate ratio
of troopers to population, traffic volunes, reported
crimes or accidents, etc., is not a matter of

mat hematics or statistics. It is a matter of human

j udgnment and community resources."

"All ocating State Troopers:
The Virginia Experience," The
Police Chief, July 1985.
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CHAPTER 2: Overview of the Police Allocation Manual Mt hodol ogy

Ti ne- Based Mbdel

The procedures used in the PAM nodel to determ ne the total
staff requirenents for the delivery of police patrol services are
based on an anal ysis of patrol workload requirenents, perfornmance
obj ectives, and personnel policies, all neasured in tinme. All
trooper time, both on and off-duty, is divided into two cat ego-
ries: patrol and non-patrol. Non-patrol tinme, determned |largely
by the personnel policies of the agency, is reflected in the
"shift relief factor" determ ned in Wrksheet 8 of the Manual .

Al patrol tinme is divided into four tine conponents:

Reactive tine (calls-for-service),
Proactive (self-initiated) tine,

Proactive (uncommtted patrol) tine, and

R N

Adm nistrative tine.

Reactive Tine

Reactive tine refers to patrol tine spent on activities that
can be described as service-on-demand. These are usually calls
for service (CFS) that are assigned by radio dispatch. For sone
agencies, the nost inportant CFS activities are requests for
police assistance at traffic accidents. Since nost agencies al so
provi de services beyond traffic-related activities, the PAM nodel
classifies all CFS as either "accidents" or "other CFS." The
total tinme spent answering CFS is referred to as "obligated
tine."

Proactive (Self-Initiated) Tine

Proactive (self-initiated) tine refers to patrol tine spent
on non-CFS activities. |In the PAMnodel, self-initiated activi-
ties include the issuance of citations and warnings for driving
vi ol ations, assisting notorists, providing traffic direction and
control, and conducting field interrogations.

2 XVXV
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Proactive (Uncommtted Patrol) Tine

Proactive (unconmtted patrol) tine refers to the time spent
patrolling the roadway systemin the jurisdiction (i.e., tinme not
spent on reactive, self-initiated, or admnistrative activities).
Uncomm tted patrol provides two benefits: "visibility" for the
general deterrence of traffic and crimnal violators, and "avail -
ability" for self-initiated activities and for the tinmely re-
sponse to CFS. Unconmitted patrol tinme includes tinme spent on
both noving and stationary patrol.

Adm nistrative Tine

Adm nistrative tine refers to patrol activities that do not
fall into the reactive, self-initiated, or unconmtted patro
time categories. Typical admnistrative activities include on-
duty court tinme, personal tine (e.g., for neals), patrol car
mai nt enance, training, and agency adm nistrative duties. On-duty
time spent on non-patrol activities such as extended training or
speci al assignnents are accounted for in the calculation of the
shift relief factor for the agency.

Aut ononmous Patrol Areas

The PAM procedures are designed to determne total staffing
requi renents for "autononous patrol areas"; that is, geographic
areas that exhibit the follow ng characteristics:

o virtually all of the CFS that originate in the area
are handl ed by troopers assigned to the area (or
conversely, few CFS in the area are handl ed by troo-
pers assigned to other areas);

0 troopers assigned to the area are rarely assigned to
CFS outside of the area; and

o although troopers may be assigned to specific geo-
graphi ¢ subdivisions within the area for patrol, a
trooper may be dispatched, if required, to a CFS
anywhere within the area.

I n some agenci es, each district or zone operates as an au-
tononous patrol area (APA). In others, with |arger geographic
areas, one district may consist of several APAs. |In sone cases,
the entire county nmay serve as a single APA

2 XVKVi
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Total Staff Requirenents

To determine the total staff requirenment for an agency, the
PAM nodel is used in the foll ow ng way:

1. The entire jurisdiction is used as single autononous
patrol area (APA) or is subdivided into a nunber of
aut ononous patrol areas (APAs). The APAs should
cover the entire jurisdiction and should not overl ap
one anot her.

2. The PAM procedures are used to determne the tota
staffing requirenment for each APA

3. The staffing requirenent for the entire jurisdiction
is obtained by adding the staffing nunbers for al
the APAs. (The resulting total nay need to be sup-
pl emented with additional personnel assigned to the
central or regional headquarters of the agency.)

The PAM nodel uses the follow ng steps to determ ne the total
staffing requirenent for each APA:

1. Determ ne the average daily on-duty staff require-
ment (i.e., the nunber of troopers required to neet
the adm nistrative, reactive, self-initiated, and
uncomm tted patrol requirenents). The resulting
nunber of troopers is then adjusted for the use of
two-officer patrol units, specialized units, and, if
applicable, mninmum staffing requirenents.

2. Determ ne the average nunber of on-duty field super-
visors required to support the average daily on-duty
trooper requirenment. The nunber of troopers is then
adj usted to account for patrol workload perfornmed by
field supervisors.

3. Determne the total staff requirenent (i.e., the
total nunber of personnel needed, both on an
of f-duty, to support the required on-duty patrol
presence) for the APA. The total staff requirenent
will include troopers, field supervisors, and staff
and command personnel .

Average Daily On-Duty Trooper Requirenent

The PAM nodel determ nes the average nunber of on-duty
troopers that will be required each day (i.e., within each

2 XVKVI i
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24- hour period) based on the following formula (see Appendix D in
the Guide for a derivation of this formula):

N + N,
N = DODDDDDDDDDDDDDDDIDDDDDDDDDDIDDDDIDDDDDDDD]
m, m
1 - dII))))) - DODDIDDD
60 60
wher e:

N - t he average nunber of on-duty troopers required
per day (i.e., per 24-hour period),

N, - t he average nunber of on-duty troopers required
per day to service all CFS and accidents in the
APA,

N, - t he average nunber of on-duty troopers required
per day to provide the specified | evel of uncom
mtted patrol in the APA,

1 - a constant,

m, - t he average nunber of m nutes per hour spent on
admnistrative activities by each on-duty trooper,

m - t he average nunber of m nutes per hour spent on
self-initiated activities by each on-duty trooper,
and

60 - a constant.

Much of the effort required to use the PAM nodel is spent deter-
m ning appropriate values for N, N, m, and m based on the work-
| oad | evel, operational policies, and roadway and traffic charac-
teristics of the agency and patrol area. The basis for deriving
each of these values is outlined bel ow

Nunber of troopers for reactive time workload (N). The aver-
age nunber of troopers required per day to provide service for al
accidents and other CFS in the patrol area is based on the average
total obligated tinme per day required for all accidents and ot her
CFS, and the shift length used by the agency.

Nunber of troopers for uncommitted patrol time (N). The
aver age nunber of troopers required per day to provide uncommtted
patrol is based on
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o the nunber of troopers required to provide an adequate
| evel of uncommtted patrol visibility as nmeasured by
the "patrol interval" (i.e., the average tinme between
trips past any given point on the roadway); and

0 the nunber of troopers required to insure a tinely
response to obligated tine activities.

The nunber of troopers required for visibility is based on the
mles of roadway to be patrolled, the hours of coverage per week,
the average uncomm tted patrol speed, the shift length, and the
desired patrol interval by roadway type. As an exanple, a patrol
interval of eight hours indicates that a trooper will be observed
on uncommtted patrol on a given roadway segnent about once every
ei ght hours or three tines per day.

Two criteria are available in the PAM nodel for determ ning
t he nunber of troopers required for a tinely response to CFS. The
nunber can be determ ned based on either:

o0 the percent of obligated tinme activities for which a troop-
er is imediately "available" (i.e., a trooper not current-
ly involved in a CFS, self-initiated, or admnistrative
activity), or

0 the average travel tinme to each obligated tine activity.

The nunber of troopers required for imredi ate response i s based on
t he average nunber of troopers required per shift for reactive tine
activities and the imedi ate response percent set by the agency.
Travel tinme values are based on the size of the patrol area (and/or
roadway mles if line patrol is used), the hours of coverage per
week, the average response speed, the shift length, and the average
travel tinme objective set by the agency.

Self-initiated tinme per hour per trooper (m). The PAM nodel
does not attenpt to directly determne the total nunber of troopers
that are necessary for all self-initiated activities. To produce
such a value would require an accurate neasure of the total self-
initiated workload for the agency (i.e., the total tinme that an
agency should spend on these activities within the patrol area).
To avoid the difficulties associated with determning this val ue,
t he PAM nodel focuses on the nunber of mnutes per hour spent on
self-initiated activities by each trooper(m). The PAM nodel al -
| ows the user either to specify a value for m or to derive a val ue
based on self-initiated data for the agency from previous years.

Adm nistrative tinme per hour per trooper (m). Paralleling
the rationale given above for determning m, the PAM nodel does

2 XiXix
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not attenpt to determne the total adm nistrative workload of the
patrol force, but rather focuses on the anpbunt of admnistrative
time required per hour per trooper (m). The PAM nodel permts the
user either to specify a value for m or to estimate it based on
agency experience.

Adj ustments to the Average Daily Nunber of On-Duty Troopers

The initial value for the average nunber of on-duty troopers
required per day is examned to determ ne whether additional or
fewer troopers are needed because of:

0 the use of two-trooper patrol units,

o patrol provided by troopers assigned to specialized

units (e.g., hazardous materials or accident inves-
tigations), and

o mnimumstaffing | evels.

Average Daily Nunber of On-Duty Field Supervisors

The average nunber of on-duty troopers required per day serves
as the basis for calculating the nunber of on-duty field supervi-
sors required. Two factors are used to determ ne the final nunber
of on-duty troopers and supervi sors:

(1) the average nunber of troopers supervised by each field
supervi sor (set by agency policy), and

(2) the fraction of each field supervisor's tine spent on
patrol (i.e., non-supervisory) activities.

Total Staff Requirenents

Wor ksheet 8 of the PAM nodel is used to determne the tota
nunber of personnel, both on- and off-duty, required to support the
average nunber of on-duty troopers and field supervisors required
per day. The total nunber of personnel consists of troopers, field
supervisors, and staff and command personnel. The total nunber of
troopers and field supervisors is determned using the shift relief
factor for the agency. This factor indicates the average nunber of
officers required to staff one shift position every day, and is
based on the shift |length, the average work week, and the average
nunber of on-duty patrol hours expected fromeach officer per year.
The nunber of staff and command personnel required is specified as
a policy decision by the user.
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Total Staff Allocation

The final worksheet in the Manual (Worksheet 9 in Chapter 4)
is used to determne staff allocation over several geographic areas
based on the PAM staffing estimtes for each APA and the tota
nunber of staff personnel available for deployment. Although the
di scussion in this section and Chapter 4 refers only to the all oca-
tion of staff over several APAs (i.e., allocation over geographic
areas), the logic of the procedure can be applied equally well for
al l ocation over time periods (e.g., staff allocation over shifts or
days of the week). To use Wrksheet 9 for allocation over differ-
ent time periods, however, requires that PAM staffing estimates be
obtained for each time period of interest.

VWor ksheet 9 can be used to determ ne two ki nds of allocations.

Unconstrai ned All ocation

Unconstrained allocation refers to a redistribution of all
avai |l abl e staff anong several APAs according to the percentage of
staff in each APA based on staff estimates from the PAM nodel
Such an allocation is called "unconstrai ned" because it is possible
that a reallocation of the total staff may produce a deploynent in
whi ch sonme APAs gain staff and other APAs | ose staff.

Constrai ned All ocation

Constrained allocation refers to a reallocation of staff under
the followng [imtations:

o if the total staff is to be increased, no APA wll
| ose staff because of the reallocation, or

o if the total staff is to be decreased, no APA w |
gain staff because of the reallocation.

The process for determining the allocation under these limtations
consists of the follow ng steps:

1. The results of the unconstrained allocation are used
to characterize each APA as either overstaffed or
under st af f ed.

2a. If the total staff is to be increased, the addition-
al staff (i.e., the difference between the current
total staff and the final total staff) are allocat-
ed, based on the PAM staffing estimtes for each
APA, only to those APAs that are currently under-
staffed; (Staffing levels for overstaffed APAs re-
mai n unchanged.) or
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2b. If the total staff is to be decreased, the staff
reduction (i.e., the difference between the current
total staff and the final total staff) is allocated,
based on the PAM staffing estimates for each APA
only to those APAs that are currently overstaffed.
(Staffing levels for understaffed APAs remain un-
changed.)

It is possible under the limtations of constrained allocation

that, even after reallocation, some APAs nay still be over or un-
der st af f ed.

Limtati ons of the PAM Mde

The PAM nodel, as presented in this docunent, should be vi ewed
as a generic procedure that nust be adapted to fit the m ssion
physi cal environnent, roadway system and operational idiosyncra-
sies of each agency. State police departnents in the United States
exhibit a wide range of mssions: fromfull-service police agencies
to departnents with limted responsibilities. The varieties of
agency mssions, in turn, exist wwthin a wi de range of environnen-
tal and roadway settings.

In addition, there are a nunber of issues which, although
addressed in a general sense in the PAM nodel, represent rel ation-
shi ps and circunstances for which additional research and opera-
tional experience are needed. Sone of these areas include:

o the inpact of county and nunicipal |aw enforcenent
agenci es upon the m ssion and resource requirenents of
st at e agenci es;

o the relationship between the anbunt of self-initiated
wor k and various roadway and traffic characteristics;

0 the determnation of travel tinme for |arge non-urban
areas with sparse roadway systens; and

o0 the determnation of staffing requirenments for high-

vol unme, high-density, urban interstate and expressway
syst ens.
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CHAPTER 3: PAM I nstructions and Worksheets for
Determ ning Total Staff Requirenents

| nt r oducti on

This chapter provides a systematic format and process for
determning the total staff requirenments for state police
departnments providing patrol services in autononous patro
areas. The process is presented in a series of eight work-
sheets entitled:

Wor ksheet Oper ations, Wrkl oad, and Roadway Dat a

Wor ksheet Adm nistrative Tine
Wor ksheet Reactive Tinme

Wor ksheet Proactive Tine - Self-initiated

Wor ksheet Average Daily Nunmber of On-Duty Troopers

Wor ksheet

1

2

3

4

Wr ksheet 5: Proactive Tinme - Uncomm tted Patrol

6

7: Special Assignnments and Field Supervision
8

Wor ksheet Total Staff Requirenents

Wr ksheet For nat

The sanme format for each data entry and cal cul ati on step
is used in all eight wrksheets. Each worksheet is divided
into a nunber of sections. The begi nning and end of each
section are identified with a double Iine. Each section, in
turn, consists of a series of individual steps. For each
step, a nuneric value is obtained and recorded in a box on the
ri ght-hand side of the worksheet. Each box is |abeled with a
nuneric identifier to facilitate reference to values that are
used in later steps, sections, or worksheets. The nuneric
value that is recorded for each step is obtained in one of
four ways:

o data collection,

o policy decision,
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o referenced froman earlier step, or

o calculated using the nethod or fornmula given in the
wor ksheet based on nuneric quantities from previous
st eps.

Two net hods are used to highlight inportant results:
1. The box is drawn with double lines, and/or

2. Aletter notation, shown in parentheses to the right
of the box, is used to identify the result.

Precedi ng each worksheet is a brief description of its purpose
followed by instructions for individual steps and the antici pated
source of required data itens; that is: data collection (D), policy
deci sion or current agency practice (P), referenced value (R), or
calculation (C).

For sone procedures, nore than one nethod is available for
obtaining a particular data item \Wen two or nore options are
presented, they are separated by a pair of horizontal lines with
the word "OR' between them

Term nol ogy. Notation, and Key Assunpti ons

Appendix B in the Quide presents definitions for key terns
that are used in the PAMinstructions and worksheets. The appendi x
also lists and identifies all abbreviations and notations that are
used in the worksheet formulas.

Wthin the Manual, the term"patrol"” refers to the activities
associated with all four tine categories used in the PAM nodel
(i.e., reactive, self-initiated, adm nistrative, and uncomm tted).
"Non-patrol"” refers either to off-duty tinme or to on-duty tine
spent on tenporary special assignnents that do not include activi-
ties in any of the four tinme categories. (A nore detailed discus-
sion of non-patrol tinme is presented in the instructions for Wrk-
sheet 1.) The term"uncommtted patrol"” refers to one of the four
time categories and represents patrol tine spent in the field while
not engaged in reactive, self-initiated, or admnistrative activi -
ties. This definition of patrol is sonetines referred to as "pre-
ventive patrol"” or "uncommtted tinme." The total uncomm tted pa-
trol tine per hour equals the tinme |eft over when the average num
ber of mnutes per hour spent on reactive, self-initiated, and
admnistrative activities is subtracted from 60 m nutes. The ap-
propriate neaning of "patrol" in the Manual is indicated by the
context in which it is used.
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The PAM nodel is based on a nunber of assunptions that

identified in the instructions precedi ng each worksheet.

assunptions that should be kept in mnd are:

1

The total staff requirenent determ ned with the work-
sheets is only applicable to autononous patrol areas
(APA). If a district or zone consists of nore than
one APA, the total staffing requirenent for the dis-
trict or zone is obtained by determ ning the staffing
requirement for each APA and adding the results to-
get her.

The procedures used in worksheets 1-5 and Section 6.1
of Wrksheet 6 assune the use of only one trooper for
each patrol unit. As a result, the phrases "nunber of
troopers” and "nunber of patrol units" are used inter-
changeably. An adjustnent for the use of two-trooper
patrol units is presented in Section 6.2 in Wrksheet
6.

3 XXXXV
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I nstructions for Wirksheet 1: Operations, Wrkload., and Roadway
Dat a

Wor ksheet 1 is used to identify nost of the data itens that
will be used in worksheets 2 - 8. Wrksheet 1 is not a conplete
list of all the data itens that nay be needed since several of the
wor ksheets permt the use of optional procedures, each requiring a
slightly different set of data itens. (A conmplete list of al
input data itens is presented in Appendix Ain the GQuide.)

Sonme procedures in the worksheets use the nunber of roadway
mles in the APA as part of the calculation process. The work-
sheets in this version of the Manual are designed to accommodat e up
to three categories or types of roadways. (Mre than three can be
easily accommodated if necessary). Each PAMuser is free to deter-
m ne how many types will be used and what the definition of each
category will be. How many types to use and what the definition of
each should be is related to the variety and extent of roadways in
an APA and the nature of the data collection system used by the
agency. Possi bl e roadway categories that can be used are con-
troll ed-access, U S. highway, expressway, freeway, state highway,
primary roadway, secondary roadway, rural roadway, mnunicipal, and
residential streets. Definitions for sone roadway categories are
provided in Appendix B in the Gide.

Regar dl ess of how nmany roadway types and what definitions are used,

all roadways in the APA regularly patrolled by the agency nust be
i ncluded in one of the roadway types.

| nstructions for 1ndividual Steps

1.1 Nane of the autononous patrol area (usually a district, zone,
or county) (D).

1.2 Operations Data for the APA

1.2.1 Shift length is the nunber of hours each trooper is on
duty for one tour or watch or shift (P). I f shift
| ength varies by trooper or assignnment, an average val ue
shoul d be used.

1.2.2 The average nunber of on-duty hours on patrol per year
per trooper refers to the actual nunber of hours that a
trooper appears for reqular patrol duty each year (D).
This nunmber should include both regularly schedul ed
on-duty tinme and paid overtine. (See discussion bel ow
about "non-patrol" tine.) The average nunber of actual
on-duty hours spent on patrol may be determned in a
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nunber of ways. The agency may have a systemthat keeps
track of the nunber of on-duty patrol hours for each
trooper. |If this systemis used, the average nunber of
hours is obtained by adding all the on-duty patrol hours
and dividing by the nunber of troopers. In sone agen-
cies, it may be easier to determ ne the average on-duty
hours per year on patrol per trooper by assum ng that
each trooper works one shift on patrol every day and
t hen subtracting the average nunber of non-patrol hours,
both on and of f-duty, per year per trooper.

"Non-patrol” tinme consists of:

(1) reqular days off - unpaid time off. The
nunmber of regul arly-schedul ed days off is
determined by the shift length and the
average work week (e.g., an 8-hour shift
l ength and a 40- hour work week produces an
average of 2 days off per week).

(2) benefit days off - paid days off. Benefit
days off wusually include vacation |eave,
sick |eave, holiday |eave, conpensatory
time off, and a variety of other kinds of
days off that vary by agency and region.

(3) tenporary special assignnents - on-duty a-
ssignnments that renove an officer from
patrol operations (e.g., attendance at a
training course, assignnment to duty at the
county fair, limted duty status, etc.).
It is recomended that only assignnents
that | ast one or nore shifts at a tinme be
included in this category. Activities
that require less than one shift (e.g.,
roll-call training and desk duty for one
or two hours) should be included as adm n-
istrative tinme when estimating m i n Wrks-
heet 2.

1.2.2.1 Average work week (P)
The average nunmber of hours an officer is paid
for each week. Most agencies use 40 hours per
week, although it is not uncommon to find val -
ues that are slightly above or bel ow this.

1.2.2.2 Average nunber of benefit hours off per year
per officer (P)
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The average nunber of paid off-duty hours an
of ficer uses per year for vacation, holidays,
illness, conpensatory tine off, etc. It is
inportant to note that this value is benefit
time taken which may be |l ess than benefit tine
earned per year. Since this value reflects the
specific benefit tine-off policies and experi -
ence of an agency, it can only be estinmated by
collecting data on the benefit tinme off history
of the agency.

1.2.2.3 Average nunber of on-duty hours spent on tenpo-
rary (non-patrol) special assignnments per year
per officer.

Paid on-duty time that is not spent on regular
patrol operations.

1.2.3 Average nunber of troopers to be supervised by one field
supervisor (P)

1.2.4 Percent of field supervisor on-duty tine spent on patro
activities (D).

"Patrol activity" refers to any activity that would be perforned by
a trooper if the field supervisor was not present. Alternatively,
patrol activities for field supervisors can be thought of as all
non- supervi sory activities. The percentage is a nunber between O
and 100. A value of O indicates that each field supervisor spends
no (zero) time on patrol activities. A value of 50 indicates that
each field supervisor spends an average of 50% of his/her tinme on
patrol activities.

1.2.5 Patrol operations - roadway category 1
1.2.5.1 Nane or type of roadway used for category 1.
1.2.5.2 Coverage per week (P)(D).

The nunber of hours that category 1 roadways in
the patrol area are covered per week. A roadway
is considered "covered" during a shift if at
| east one trooper has patrol responsibility for
the roadway. Note that a "covered" roadway does
not inply that the patrol level is adequate
nmerely that at |east one unit has patrol respon-
sibility for it whether it can provide adequate
coverage or not.
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Coverage is expressed in hours per week (i.e., a
nunber between 0 hours (no coverage) and 168
hours (coverage 24 hours per day, seven days a
week). Coverage in shifts per week can be easi -
Iy converted to hours; e.g.,

Patrol Cover age, Pat rol Cover age,
Nunmber of 8-Hours Nunmber of Hours
Shifts per Wek Per Week

21 168

14 112

5 40

| f coverage varies by roadway | ocation, deter-
m ne an overall average |evel of coverage based
on the followi ng formula (assum ng three cover-
age |l evel s):

Aver age H x M + H x M + Hy x M
Cover age = DD DDDDDDDDDDDDDDDDDDDDDDDDDDDDIDDDDIDIDDIDDDDD]
(hrs/wk) M + M + M
wher e:
H, H, H - Hours of coverage for segnments 1, 2,
and 3.
M, M, M - Ml es of segnents 1, 2, and 3.

1.2.5.3 Average patrol speed (D).

The average speed (MPH) of units while on "un-
commtted patrol"™ on category 1 roadways (i.e.,
it does not include the average speed during
travel to an accident or other CFS or travel
while performng admnistrative or self-initia-
ted activities or while on unconmtted patrol on
non-category 1 roadways). This val ue can be de-
termned by dividing the mles driven while on
uncomm tted patrol (on category 1 roadways) per
shift by the tinme spent on uncommtted patro
(on category 1 roadways) during the shift. The
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uncomm tted patrol tine spent on a particular
roadway type equals the shift Iength mnus tine
spent on accidents, other CFS, self-initiated,
admnistrative activities, and uncommtted tine
spent on other roadway types. Note that uncom
mtted patrol tinme includes tinme spent on both
stationary and noving patrol even when speeds
are reduced because of traffic volunmes or con-
trol devices.

1.2.5.4 Patrol interval performance objective (P)

The patrol interval indicates the frequency wth
which a trooper wll pass a given point on a
category 1 roadway. Measured in hours, it is
the average tinme a stranded notorist would have
to wait for a trooper to conme by on uncomm tted
patrol. As the patrol interval objective is | ow
ered, the nunber of troopers required increases.
As exanpl es, consider the table bel ow (based on
8- hour shifts):

Pat r ol

I nt erval Pat rol Frequency

((hour s) (tines past fixed |ocation)
2 4 tinmes per shift
4 2 times per shift
8 once a shift
24 once per day

168 once per week
Note that "patrol interval"” and "patrol cover-
age" are not directly related. Patrol coverage
nmerely indicates responsibility for patrolling a
roadway segnent. The patrol interval determ nes
the extent or intensity of the coverage.
1.2.6 Patrol operations - roadway category 2

See instructions for steps 1.2.5.1 - 1.2.5.4.

1.2.7 Patrol

operations - roadways category 3
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See instructions for steps 1.2.5.1 - 1.2.5.4.

1.3 Wrkload Data for the APA

1.3.1 Total nunber of days in the sanple period (D).

Col | ect accident and other CFS data for the previous 1,
2, or 3 years.

1.3.2 Total nunber of accidents during the sanple period (D)

1

3.3

Total nunber of accidents handl ed or investigated by the
agency during the sanple period. The nunber should
include accidents in which the agency only provides
backup servi ces.
Aver age service tinme (hours) per accident (D).
The average tine required to handl e one accident. The
average tine can be determned on the basis of a sanple
of 100 or nore accidents. The average service tinme for
an acci dent includes:

- travel tinme to the accident,

- on-scene tine,

- report witing tine,

- followup investigation tine, and

- time charged by all agency units assigned
to the accident.

Note that the average service tine for accidents does
not include dispatching tine.

1.3.4 Total nunber of other CFS during the sanple period (D)

1

3.5

Total nunber of other CFS handl ed by the agency during
the sanple period. The nunber should include CFS for
whi ch the agency only provides backup support.

Aver age service tinme(hours) per other CFS (D).

The average tinme required to process one CFS. The aver-
age tinme can be determ ned on the basis of a sanple of
100 or nore other CFS. The average service tinme for a
CFS i ncl udes:

- travel tine to the CFS,
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- on-scene tine,
- report witing tine,
- followup investigation tinme, and

- time charged by all agency units assigned
to the CFS.

Not e that the average service time for other CFS does
not include dispatching tine.

1.4 Roadway Data for the APA

For steps 1.4.1 - 1.4.3, enter the nunber of mles in the
patrol area for category 1, 2, and 3 type roadways based
on the roadway category definitions determ ned by the
agency.

The total mles determ ned shoul d be based on roadways in
the jurisdiction of the agency that are routinely pa-
trolled by agency personnel. Roadway mles within a nu-
nicipality that are considered wthin the jurisdiction of
the state agency, but are not usually patrolled by troop-
ers woul d not be included.

Note that if visibility or access to opposing lanes is
limted (e.g., on sone interstate roadways and urban ex-
pressways), each direction of travel can be considered as
a separate roadway in determning total |ength.
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WORKSHEET 1: perations, Wrkl oad., and Roadway Dat a

oj ective: ldentify data itens to be used for determ ning
t he nunber of patrol personnel wthin an APA

Met hod: Data is identified as either operations, work-
| oad, or roadway.

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/¢

I))))))))))))))))))z)),
1.1 Autononpus Patrol Area Nane . BIDIIIIIIIIIIIIIIIIIIE
(1.1)

Q4449494444444 9494949 4444949494949 4444444444449494494444444444444/¢

1.2 OQperations Data for the APA

I))))))))))*) >
1.2.1 Shift length (hours) . . . . . . BIIIIIIIIID
(1.2.1)

1.2.2 Average nunber of on-duty hours on patrol per year
per officer

1.2.2.1 Average work week (average +DD)D)D,
nunber of paid hours per > >

per week per officer) . . BIIIIIIIIIIE
(1.2.2.1)

1.2.2.2 Average nunber of benefit +IODDD))D.
(paid) off-duty hours per > *

year per officer . . . BIIIIIIIIIIE
(1.2.2.2)
1.2.2.3 Average nunber of on-duty
hours spent on non-patrol +IIDDIDDDD))D.,
tenmporary assignnents per > >
year per officer . . . . BIIIIIIIIIIE
(1.2.2.3)
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1. 2.3 Average nunber of troopers D)D),
to be supervised by each > *
field supervisor . . . . . . . . BIIIIIIIIIIE

(1.2.3)
4 Percentage of field supervisor

on-duty tine spent on unconmitted  +>D)DD)))))).,
patrol, reactive, and self- *> o

initiated activities . . . . . . BIIIIIIIIIIE
(1.2.4)

1.2.5 Patrol operations - roadway category 1

1.2.5.1 Category 1

+333333333333333333323)

roadway type . . -32222222D23D3D2D2DDD0)))-
(1.2.5.1)
+33133333)))).,
1.2.5.2 Coverage per week (hours), > >
(maxi mumvalue = 168) . . . D)D)~
(1.2.5.2)
_ +33133333)))).,
1.2.5.3 Average unconm tted > >
patrol speed (MPH . . . . B3I IIDD L
(1.2.5.3)
1.2.5.4 Patrol interval +IIIDDI00D)))D.,

per for mance objective
(hours) . . . . . . . . . BIIIIIIIIIIE
(1.2.5.4)
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1.2.6 Patrol operations - roadway category 2

+3333331313133333333311))).,
1.2.6.1 Category 2 > >

roadway type . . -D>33I2I2D2D22DID03D0ID0)D))-
(1.2.6.1)
+33333311))).,
1.2.6.2 Coverage per week (hours), > >
(maxi mum val ue = 168) . . BIIIIIIIIIIE
(1.2.6.2)
_ +33333311))).,
1.2.6.3 Average unconmtted > >
patrol speed (MPH . . . . -22323))))))-
(1.2.6.3)
1.2.6.4 Patrol interval +IDIIDIDD)D)D,
per for mance objective > >
(hours) . . . . . . . . . BIIIIIIIIIIE
(1.2.6.4)

1.2.7 Patrol operations - roadway category 3

+33333331333311333311)))).,
1.2.7.1 Category 3 * >

roadway type . . -D33222I2I222D2I0ID0DD0))))-
(1.2.7.1)
+33333311))).,
1.2.7.2 Coverage per week (hours), > >
(maxi mum val ue = 168) . . BIIIIIIIIIIE
(1.2.7.2)
_ +33333311))).,
1.2.7.3 Average unconm tted > >
patrol speed (MPH . . . . -22323))))))-
(1.2.7.3)
1.2.7.4 Patrol interval +33333311))).,
per f or mance objective > >
(hours) . . . . . . . . . BIIIIIIIIIIE
(1.2.7.4)

Q4449494444444 9494949 4444449494949 44444444444494944444444444444/

1.3 Wrkload Data for the APA

_ +33133333)))).,
1.3.1 Total nunber of days in > >
the sanple period . . . . . . . BIIIIIIIIIIE
(1.3.1)
1.3.2 Total nunber of accidents +331313333)))).,
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handl ed by the agency duri ng * >
the sanple period . . . oo BIIIIIIIIIIE
(1.3.2)
+33331333)))).,
1.3.3 Average service tine (hours) * *
per accident . . . . : oo BIIIIIIIIIIE
(1.3.3)
1.3.4 Total nunber of other CFS +IIID)DDDD)D.,
handl ed by the agency duri ng > >
the sanple period . . oo BIIIIIIIIIIE
(1.3.4)
I))))))))))*),

1.3.5 Average service tine (hours)
per other CFS . . . . . . . . . -))()1)%)%))))—

AA4494949444444449494949 4444449494949 494444444444949449444444444444/7

1.4 Roadway Data for the APA

I))))))))))*) >

1.4.1 Roadway category 1 (mles) . . . BIIIIIIIIID
(1.4.1)

I))))))))))*) >

1.4.2 Roadway category 2 (mles) . . . . BIIIIIIIIID
(1.4.2)

I))))))))))*) >

1.4.3 Roadway category 3 (mles) . . . . BIIIIIIIIIIE
(1.4.3)

AA44Q494944444494949A4949 4444944494949 44 4444444444949 44444444444444/¢

| nstructions for Whrksheet 2: Administrative Tinme

Wrksheet 2 is used to determ ne the average nunber of m nutes
per hour per trooper spent on admnistrative activities (e.g.,
on-duty court time, range training, etc.). Either of two proce-
dures can be used to obtain a value for the admnistrative tine
(m). In Section 2.1, the user specifies the value directly. In
Section 2.2, the user determnes the val ue based on agency adm ni s-
trative workload information for the APA. Care nust be taken in
defining what agency activities will be included as admnistrative
time to insure that all non-patrol time is included and that no
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activities are counted nore than once. (See the instructions for
operations data in Wrksheet 1 above and Section 3 in the GQuide.)

| nstruction for Individual Steps

2.1 User specifies average nunber of m nutes per hour per trooper
spent on admnistrative tinme (P)

2.2 Determne m based on the historical experience of the agency
within the APA (D).

2.2.1 Select a sanple period (e.g., one year) and coll ect data
that indicates the total anmount of tine (hours) spent by
the patrol force on adm nistrative activities during the
sanpl e period within the APA

2.2.2 Determne the total nunmber of on-duty hours on patrol
provided in the APA during the sanple period used for
Step 2.2.1.

2.3 Admnistrative Tine

User selects a value for m based on either section 2.1 or
2. 2.

Note that the value selected for m (Step 2.3) nust satisfy
the foll ow ng condition:

0 < m, < 60.

This condition requires that the total admnistrative tine
per hour for admnistrative activities nust be greater than or
equal to zero mnutes and | ess than 60 minutes. |In practice,
adm nistrative tinme per trooper is usually less than 20 m n-
utes per hour.
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WORKSHEET 2: Administrative Tine

Qoj ective: Determ ne the average nunber of m nutes per hour
per trooper to be spent on adm nistrative activi-
ties wwthin the APA (m).

Met hod: Based either on policy decision or historical
experi ence.

OPTI ON: Conpl ete Section 2.1 or Section 2. 2.

Q4449494444449 9494949 4444449494949 4944444444449494494444444444444/4

2.1 Average Nunber of M nutes Per Hour Per Trooper - Policy
Deci si on

Sel ect administrative tine +33333311))).,

per formance objective in m nutes > >

per hour per trooper . . . . . . . . . . . D)D)~
(2.1)

Continue with Section 2.3.

233333331333333331333331333131333131333131333131333131313313133313131331313133131311131))2
OR

2333333333333333333333331313331313331313331313331313133131313313131331313133131311131))2

2.2 Average Nunber of M nutes Per Hour Per Trooper -
Hi storical Experience

2.2.1 Total tinme (hours) spent on +IIIIDDD)D,
admnistrative activities within * *
the APA during the sanple period . D>)))))))))-

(2.2.1)

2.2.2 Total on-duty hours on patrol +IIIIDDD)D,
within the APAdurlngthe > >
sanple period . . S BIIIIIIIIIIE

(2.2.2)

2.2.3 Fraction of tine spent on D DPDPIIIIIIIIME
adm nistrative activities, * >
divide: (2.2.1) = (2.2.2) . . . .  DD))-
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(2.2.3)
2.2.4 Average nunber of m nutes per +IIDDIDDD))D.,
hour per trooper, multiply: * *
(2.2.3) x 60 . Ce BIIIIIIIIIIE
(2.2.4)

Q4449494444444 94949 4444444494949 49 4944444444449 494494444444444444/¢

2.3 Adm nistrative Tine

6444444444447
M nut es per hour per trooper, 5 5(m,)
select either (2.1) or (2.2.4) . . . . . 9444444444448
(note: 0 <m < 60) (2.3)

AA4494949444444449494949 4444449494949 494444444444949449444444444444/7
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| nstructions for Wirksheet 3: Reactive Tine

Wrksheet 3 is used to determne the average nunber of on-duty
troopers (N) that are needed each day to handle accidents and
other CFS within an APA. The average nunber of on-duty troopers
required per day is determned with the fornul a:

Average Total oligated Tinme (hours)
Per Day For Accidents and O her CFS

N = ))))))))))))))))))))))))))))))))))))))))))))))))
hift Length (hours)

Derivation of this formula is presented in Section D.1 in Appendi x
D in the Guide.

Sections 3.1 and 3.2 are used to determ ne the average obli -
gated tine per day for accidents and other CFS respectively. If
desired, the "other CFS' category can be divided into subcategories
(e.g., other agency assists, crimnal calls, etc.) for infornmation-
al purposes. The total average obligated tinme per day is obtained
in Step 3.3.1, and the nunber of on-duty troopers is calculated in
Step 3.3.3.

Agenci es that are using conputer-aided dispatching (CAD) sys-
tens may be able to obtain the total obligated tinme data required
for steps 3.1.3 and 3.2.3 directly. Agencies that use this ap-
proach should insure that the total tine reported by the CAD system
includes all of the elenents of obligated tine; i.e.

o travel time to the scene,

0 on-scene tinme,

0O report witing tine,

o followup investigation tinme, and

o tinme consuned by all units involved with the
i nci dent .

3 - Xl



Version S3.0 -

WORKSHEET 3: Reactive Tine

bj ecti ve:
dl e acci dents and ot her

Met hod: Based on the total

acci dents and other CFS, and t

Sept enber 1991

Det erm ne the nunber of troopers required to han-
CFS within an APA (N).

time required to handl e al

he shift | ength.

Q4449494444449 94949 4944444494949 494944444444449494494444444444444/4

3.1 Daily Service Time Requirenent for Accidents

.1.1 Total nunber of accidents
wi thin the APA during the

sanpl e period, use (1.3.2)

. 1.2 Average service tine (hours)

for each accident, use (1.3.3)

.1.3 Total obligated tinme for
accidents within the APA
during the sanple period,
mul tiply: (3.1.1) x (3.1.2)
(or enter directly from CAD

system

.1.4 Total nunber of days in the

sanpl e period, use (1.3.1)

. 1.5 Average workl oad per day for
accidents (hours), divide:

(3.1.3) + (3.1.4)

3233333303

2D~
(3.1.1)

3233333303

2D~
(3.1.2)

3233333303
DI~
(3.1.3)

3233333303
2D~
(3.1.2)

3233333303
SOOI~
(3.1.5)

Q4449494444444 9494949 4444449494949 44444444444494944444444444444/
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Q4449494444449 9494949 4444449494949 44 4444444444949 4494444444444444/¢

3.2 Daily Service Tinme Requirenent for O her

3.2.1

3.2.2

3.2.3

3.2. 4

3.2.5

Total nunber of other CFS
within the APA during the
sanpl e period, use (1.3.4)

Aver age service tine (hours)
for each CFS, use (1.3.5)

Total obligated tinme for

other CFS within the APA

during the sanple period,

mul tiply: (3.2.1) x (3.2.2) . .
(or enter directly from CAD systenj

Total nunber of days in the
sanpl e period, use (1.3.1)

Aver age wor kl oad per day for
ot her CFS (hours), divide:

(3.2.3) + (3.2.4)

CFS

I)))))))))z?,
SO0 -
(3.2°1)
I)))))))))z?,
B
(3.2.2)
I)))))))))z?,
B
(3.273)

3233333303
SOOI~
(3.272)

3233333303
2D~
(3.275)

AA44Q49494444444494949 4944444494949 49 444444444444 9494494444444444444/¢

3.3 Total
3.3.1

3.3.2

3.3.3

Nunber of Troopers Required per

Total average workl oad per
day within the APA (hours),

add: (3.1.5) + (3.2.5)

Shift length (hours)
use (1.2.1) . .

Aver age nunber of on-duty
troopers required per day
within the APA to neet the

aver age daily workl oad,

divide: (3.3.1) = (3.3.2)

Day for Reactive Tinme

3233333303
BIPIIIIIIIE
(3.371)

3233333303
B5IIIIIOE
(3.372)

6444444444447

5 5 (N)

Q444444444448
(3.3.3)

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/7
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| nstructions for Whrksheet 4: Proactive Tine - Self-initiated

Wrksheet 4 is used to determ ne the average nunber of m nutes
per hour (m) each trooper spends on self-initiated activities

within the

APA. Three alternative procedures are available to

determne m. The user can either:

(1) select the value directly based on agency policy (Section
4.1),

(2) determne the value indirectly by specifying a nunber of
self-initiated contacts per shift per trooper, the shift
l ength of the agency, and the average tinme per contact
(based on agency experience within the APA) (Section 4.2),

or

(3) determ ne the value based on agency workl oad experience

Wi

thin the APA (Section 4.3).

| nstructions for 1ndividual Steps

4.1 User selects the average nunber of m nutes per hour per troop-

er to

(P).

be spent on self-initiated activities within the APA

4.2 User selects m based on a performance objective for the aver-
age nunber of self-initiated contacts (i.e., warnings, cita-

tions,

assists, etc.) per shift, the agency shift |ength, and

the average tinme per contact wwthin the APA (P) (D).

4.2.1

4.2.2

4.3 Determ
4.3.1

4.3.2

4.4 Proacti

Collect data to determne the total nunber of self-ini-
tiated contacts within the APA during a specified sanple
period (e.g., one year).

Determne the total tine (hours) spent on self-initiated
activities by the patrol force within the APA during the
sane sanple period used for Step 4.2. 1.

ne m based on agency experience within the APA (D)

Determne the total tine (hours) spent on self-initiated
activities within the APA during a sanple period (e.g.,
one year). Note: the total hours indicate the tine
actually spent handling self-initiated activities; i.e.,
i ssuing violations, assisting disabled notorists, etc.
It does not include the tinme spent in |ooking for these
activities.

Determ ne the total on-duty hours on patrol within the
APA during the sanple period used for Step 4.3.1

ve Tinme (Self-initiated)
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User selects a value for m based on either section 4.1, 4.2,
or 4.3.

Note that the values selected for m (Section 2.3) and m (Sec-
tion 4.4) nust satisfy the follow ng conditions:

0 < m, < 60,

0 < m < 60, and

0 < m + m < 60.

These conditions require that the total tinme per hour for ad-
mnistrative activities, self-initiated activities, and for
adm nistrative and self-initiated activities conbi ned nust be
greater than or equal to zero mnutes and nust be |l ess than 60
mnutes. |In practice, self-initiated time per hour is usually
| ess than 15 m nut es.

The PAMfield test results suggest that the conbined tines for
admnistrative and self-initiated activities (i.e., m + m) for
most agencies falls in the range: 15 - 30 mnutes per hour
i.e.,

15 < m + m < 30.

It should be noted that the general structure of the PAM nodel
is predicated on the assunption that adm nistrative and self-
initiated activities together do not consune a mpjority of
avail able patrol tinme (i.e., that m + m < 30 mnutes). The
use of a conbined tinme for admnistrative and self-initiated
activities that is greater than 30 m nutes is not recommended.
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WORKSHEET 4: Proactive Tine - Self-initiated

Qoj ective: Determ ne the average nunber of m nutes per hour
per trooper to be spent on self-initiated activi-
ties wwthin the APA (m).
Met hod: Based either on policy decision or historical
experience within the APA
OPTI ON: Conpl ete Section 4.1 or Section 4.2 or Section 4. 3.
AAAAAAAAAANANAAAAAAAAAAAAAAANANAAAAAAAAAAAAANAAAAAAAAAAAAAAANAAAAALAA AL

4.1 Average Nunber of M nutes Per Hour Per Trooper - Policy
Decision (Direct)

Sel ect self-initiated perfornance +III0D0))D)DD.

objective for the APA > >

m nutes per hour per trooper . . . . . . . D)D)~
(4.1)

Continue with Section 4.4

233333331333333331333331333131333131333131333131333131313313133313131331313133131311131))2
OR

2333333333333333333333331313331313331313331313331313133131313313131331313133131311131))2

4.2 Average Nunber of M nutes Per Hour Per Trooper - Policy
Decision (Indirect)

4.2.1 Total nunber of self-initiated +33)3)3))))),
contacts within the APA * *
during the sanple period . . . . . BIIIIIIIIIIE

(4.2.1)
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Sept enber 1991

Total tinme (hours) spent on
self-initiated contacts within
the APA by all troopers on
patrol during the sanple period

Average time (hours) per
self-initiated contact within

t he APA during the sanple perlod,

divide: (4.2.2) + (4.2.1)

Sel ect nunmber of self-initiated
contacts per shift per trooper
per f ormance objective :

Shift length (hours)
use (1.2.1) . .

Nunmber of self-initiated
contacts per hour per trooper,
divide: (4.2.4) + (4.2.5)

Self-initiated performance

obj ective for the APA in m nutes
per hour per trooper, nultiply:
60 x (4.2.3) x (4.2.6) Co.

Continue with Section 4.4

3333333303
DI~
(4.2.2)

I)))))))))z?,
SO0 -
(4.273)
I)))))))))z?,
SO0 -
(4.272)
I)))))))))z?,
OIIDIDID)))-
(4.278)

3233333303
2D~
(4.276)

3233333303
2D~
(4.277)

2333333333333333333331333131333131333131333131333131313313133313131331313133131313131))2

OR

23333333333333333333313331313331313331313133131333131313313131331313133131313313131111))2
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4.3 Average Number of M nutes Per Hour Per Trooper -
Hi storical Experience

4.3.1 Total tine (hours) spent on
self-initiated contacts within

the APA by all troopers on D DDPIIIIIIIIME

patrol duri ng t he sanpl e per| od, > >

(same as (4.2.2)) . . . . =DIIIID)D)))-
(4.3.1)

4.3.2 Total on-duty hours by troopers

on patrol within the APA during D)),

t he sanpl e peri od, > >

(same as (2.2.2)) . . . . . . . . BIIIIIIIIIIE
(4.3.2)

4.3.3 Fraction of tinme spent on
self-initiated activities within +IODDDD)D.
t he APA during the sanple period, > >

divide: (4.3.1) =+ (4.3.2) . . . . . DO~
(4.3.3)
4.3.4 Average nunber of m nutes per
hour per trooper to be spent on DI,
self-initiated activities within * *
the APA, multiply: 60 x (4.3.3) . . D)) -
(4.3.4)

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/7

4.4 Proactive Time (Self-initiated)

M nut es per hour per trooper, select 6444444444447

either (4.1) or (4.2 7) or (4.3.4) 5 5 (m)

(note: 0 < m < 60) . . Ce e Q444444444448
(4.4)

AA44Q494944444494949A4949 4444944494949 44 4444444444949 44444444444444/¢

| nstructions for Whrksheet 5: Proactive Tine - Uncommtted Patrol

Worksheet 5 is used to determ ne the nunber of troopers (N,)
that are required for an adequate | evel of uncommtted patrol to
provide visibility for general deterrence and availability for
the tinely response to accidents and other CFS within the APA

Section 5.1 is used to determ ne the nunber of troopers that
are required to neet the patrol interval |evel specified by the
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user for each roadway type within the APA. The formula for the
nunber of troopers (used in steps 5.1.2.6, 5.1.3.6, and 5.1.4.6)
i s based on:

o the nunber of roadway m | es,

o the hours of patrol coverage per week,

o the average patrol speed (MPH)

o the shift length (hours), and

o the patrol interval (hours) set by agency policy.

The total nunber of troopers required for uncommtted patrol
equal s the sum of the nunber of troopers needed for each roadway
type (Step 5.1.5). The derivation of the fornmula used in steps
5.1.2.6, 5.1.3.6, and 5.1.4.6 is presented in Section D.2 in
Appendi x D in the Cuide.

The nunber of troopers required for rapid response is deter-
m ned using either section 5.2 or 5.3. Section 5.2 determ nes the
nunber of troopers that nmust be avail able during the hours of
coverage to insure that at |east one trooper will be available in
the APA for imredi ate dispatch or action for a user-specified
percentage of all accidents, CFS, and self-initiated activities.
The nunber of required troopers is based on the nunber of troo-
pers required for reactive activities, the i nmedi ate response
percent set by the agency, the hours of patrol coverage per week,
and the values determned for m and m in worksheets 2 and 4.

Two procedures are avail able for determ ning the nunber of
troopers required for inmediate availability. A sinplified pro-
cedure based on Table 3-1 is presented in Section 5.2. |If the
sinplifying assunptions used in Section 5.2 are not valid, a
suppl enment al wor ksheet in Appendi x A can be used. For either
procedure, the final nunber of uncommtted patrol officers re-
quired is obtained froma table (either Table 3-1 for Section 5.2
or one of several tables in Appendix A) based on a queuing theory
nodel that assunmes that accidents, other CFS, and self-initiated
activities occur randomy and that service tines are distributed
exponentially. The derivations of the formulas and procedures
used in Section 5.2 and in the Suppl emental Wrksheet are pre-
sented in Section D.3 in Appendix D in the Guide.

Section 5.3 determ nes the nunber of troopers that nust be
available in the APA to provide a specified average travel tine.
Steps (5.3.1) through (5.3.6) are used for patrol over a desig-
nat ed geographic area. A supplenental worksheet in Appendix B
can be used when patrol is provided on a designated roadway seg-
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ment (i.e., a line patrol). The value obtained fromthe supple-
ment al worksheet is entered in Step (5.3.7) and the total nunber
of troopers required to neet the travel tinme requirenent is de-
termned in Step (5.3.8).

The formula for the nunber of troopers required for area
patrol (Step 5.3.6) is based on

o shift length (hours),

0 area (square mles) of the APA,

o patrol coverage per week (hours),

0 average response speed (MPH), and

0 average travel time specified by the agency.

The derivation of the fornmula for travel time for area patrol is
presented in Section D.4 in Appendix D in the Qide.

The formula for the nunber of troopers required for |ine
patrol (supplenmental worksheet in Appendix B) is based on:

o shift length (hours),

o patrol coverage per week (hours),

o nunber of roadway m | es,

o coverage per week (hours),

0 average response speed (MPH), and

0 average travel time specified by the agency.

The derivation of the fornmula for travel time for line patrol is
presented in Section D.5 in Appendix D in the Qiide.

Wet her response tinme is based on area or |line patrol or
both, the average response speed that is used should be equal to
or greater than the average patrol speed used in Section 5.1

The average nunber of troopers per day for uncommtted pa-
trol (N,) is determned by cal culating the nunber of troopers
required for visibility (Step 5.1.5) and the nunber of troopers
required for tinmely response (Step 5.4) and using the [arger of
the two values (Step 5.5).
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| nstructions for

| ndi vi dual St eps

5.1 Uncomm tted Patrol Visibility

5.1.2.4

Aver age
Pat rol Speed

(MPH)

5.1.3. 4

The average patrol speed (MPH) is defined as

t he average speed while on "unconmtted patrol™
on category 1 roadways only. Uncommtted pa-
trol is defined as the total shift tinme m nus
time spent on reactive (i.e., accidents and
CFS), self-initiated, and adm nistrative activ-
ities, and uncommtted tine on non-category 1
roadways. Sone agencies nmake a distinction

bet ween "noving" and "stationary" patrol. The
PAM nodel does not meke this distinction and

t he average patrol speed used in the PAM nodel
shoul d be based on both noving and stationary
patrol tinme while on category 1 roadways. |If

t he average patrol speed is known for noving
patrol time only, it is possible to estimate
the overall patrol speed with the formula given
bel ow.

Aver age Fraction of
= Pat rol Speed X Ti me on Movi ng
(novi ng) (MPH) Pat r ol

As an exanple, if the average speed during
nmoving patrol is estimted to be 40 MPH and
nmoving patrol tinme represents approxi mately 50%
of total uncommtted patrol tine, then the
average patrol speed that should be used in the
PAM nodel is 20 MPH (i.e., 20 = 40 x .50). The
fraction of tinme on noving patrol (a nunber
between 0 and 1) is obtained by dividing the
percent of time by 100. Notice that if al
uncomm tted patrol tinme is spent on noving
patrol, the average speed patrol for the PAM
nmodel equal s the average speed for noving pa-
trol.

Aver age patrol speed on uncommtted tinme on
category 2 roadways. See discussion above for
Step 5.1.2.3.
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5.1.4.4 Average patrol speed on unconmtted tinme on
category 3 roadways. See discussion above for
Step 5.1.2.3.

5.2 Uncommtted Patrol Availability - |Imedi ate Response

Det erm nation of the nunber of troopers needed for immediate
response in Section 5.2 is based on three sinplifying assunp-
tions:

1. staffing is uniformover all shifts,

2. the values for m (Step 2.3) and m (Step 4.4) are
approximately 15 and 9 m nutes per hour per trooper
respectively, and

3. the same user-specified i medi ate response perform
ance objective is used for each shift.

| f any of these assunptions is not valid, the user should use
t he suppl enental worksheet in Appendix A to determ ne the
nunber of troopers needed to satisfy the i medi ate response
performance objective. As a rule of thunb, shift staffing
can be considered uniformif the proportion of staff on each
shift is wwthin 10% of perfect uniformstaffing for each
shift. The table below indicates the range of staffing for
operations with 2, 3, and 4 shifts.

------- Uniform Staffing --------

Nunber Percent of Staffing on Each Shift
of Shifts Per f ect Range
2 50.0 45.0 - 55.0
3 33.3 30.0 - 36.7
4 25.0 22.5 - 27.5

5.2.6 Specify the percentage of calls for which at | east one
trooper will be available for i mediate dispatch (P)
Sel ect a percentage val ue that corresponds to one of
the colums in Table 3-1. The |owest value is 50% and
t he highest is 99%

5.2.7 Determ ne the nunber of troopers needed wth Table 3-1.

Usi ng Table 3-1:
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0 Exam ne the left-hand columm of the table
and select the rowthat is closest to the
average daily nunber of troopers per shift
(Step 5.2.5) that are needed to handl e the
obligated tinme workload (N).

0 Read across the row until the percentage at
the top of the columm equal s or exceeds the
agency perfornmance objective percentage
(Step 5.2.6).

o The table entry indicates the average nunber
of troopers that are needed on each shift to
nmeet the agency specified percentage. Enter
the table value in (5.2.7).

5.3 Uncomm tted Patrol Availability - Travel Tine for Area Patrol
and/ or Line Patrol

This section is used to determ ne the average nunber of
troopers required for unconmtted patrol within the APA dur-
ing the hours of coverage to provide a user-specified average
travel time response to CFS for area and/or line patrols.
Steps 5.3.1 - 5.3.6 are used for area patrol. Step 5.3.7 is
used to record the nunber of troopers required for |line pa-
trol obtained fromthe suppl enmental worksheet in Appendi x B.

5.3.4 Average response speed (MPH) (D).

The average speed of a patrol unit while responding to
a CFS. The average speed is usually |ower than antic-
i pated due to factors that may delay or inpede a re-
sponding unit (e.g., heavy traffic, cornering, etc.)

5.3.5 Average travel tinme performance objective (m nutes)

(P).

The user-specificed average travel tinme performance

obj ective for patrol unit response to accidents and
other CFS within the APA. It is inportant to note that
this procedure is based on the average travel tine.

The nunber of troopers determined in Step (5.3.6) wll
provide a level of availability that will produce trav-
el tinmes that collectively will equal the travel tine
obj ective value. For individual responses, however,
sone travel tinmes will be |lower than the objective

val ue and sonme will be higher. The nunber of troopers
obtained in Step (5.3.6) does not guarantee that the
travel tinme to every incident will be I ess than the
agency-speci fied objective val ue.
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5.3.7 Nunber of troopers required for line patrol.

See di scussion in Appendi x B.
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WORKSHEET 5: Proactive Tine - Uncommtted Patrol

Qoj ective: Determ ne the nunber of troopers required mjthl
the APA to provide an adequate |evel of visibi
ty and availability.

Met hod: Based on: (1) the patrol interval, and (2) the
probability of inmrediate response to accidents
and other CFS or the average travel tinme to acci-
dents and ot her CFS.

Q4449494444449 9494949 4444449494949 4944444444449494494444444444444/4

5.1 Uncomm tted Patrol Visibility

+33133333)))).,
5.1.1 Shift length (hours) * >
use (1.2.1) . . Ce e BIIIIIIIIIIE
(5.1.1)
5.1.2 Nunber of troopers needed per day
for uncomnmtted patrol on category
1 roadways in the APA
5.1.2.1 Category 1 +33333331333311333311)))).,
roadway type, * >
use (1.2.5.1) . . -33D2I2222DI2IID0D2DIXD))-
(5.1.2.1)
+33133333)))).,
5.1.2.2 Ml es of roadway, * *
use (1.4.1) . . . . . . . D))
(5.1.2.2)
+33133333)))).,
5.1.2.3 Hours of coverage per > >
week, use (1.2.5.2) . . . . BIIIIIIIIIIE
(5.1.2.3)
+33133333)))).,
5.1. 2.4 Average patrol speed > >
(MPH), use (1.2.5.3) . . . D23 -
(5.1.2.4)
5.1.2.5 Performance objective +IIDDIDDDD))D.,
patrol interval (hours), * *
use (1.2.5.4) . . . . . . . BIIIIIIIIIIE
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(5.1.2.5)
5.1.2.6 Nunber of troopers required
per day to neet the patrol
i nterval performance
obj ective for category DI,
1 roadways in the APA, > >
use the formula below . . . BIIIIIIIIIIE
(5.1.2.6)
Roadway Hours of Coverage
Ml es X Per Week
Number of (5.1.2.2) (5.1.2.3)
Tr oopers = )))))))))))))))))))))))))))))))))))))))))))))))
(5.1.2.6) Aver age Shi f Perf. Qoj.
7 X Pat r ol X Lengt h X Pat r ol
Speed (5.1.1) | nt erval
(5.1.2.4) (5.1.2.5)
5.1.3 Nunber of troopers needed per day
for unconmtted patrol on category
2 roadways in the APA

5.1.3.1 Category 2 +33333331333311333311)))).,
roadway type, * >
use (1.2.6.1) . . -23DI2222DI2IID0DIDIIXD)D-

(5.1.3.1)
+33133333)))).,
5.1.3.2 Ml es of roadway, > >
use (1.4.2) . . . . . . . . D)D)
(5.1.3.2)
+33133333)))).,
5.1.3.3 Hours of coverage per > >
week, use (1.2.6.2) . . . . DD~
(5.1.3.3)
+33133333)))).,
5.1.3.4 Average patrol speed > >
(MPH), use (1.2.6.3) . . . D320~
(5.1.3.4)

5.1. 3.5 Performance objective D)),
patrol interval (hours), > >
use (1.2.6.4) . . . . . . . D)D) -

(5.1.3.5)
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5.1. 3.6 Nunber of troopers required
per day to neet the patrol
i nterval performance

obj ective for category 2 DI,
roadways in the APA, * *
use the forrmula below . . . D)D) -
(5.1.3.6)
Roadway Hours of Coverage
Ml es X Per Week
Number of (5.1.3.2) (5.1.3.3)
Troopers = )))))))))))))))))))))))))))))))))))))))))))))))
(5.1.3.6) Aver age Shi f Perf. Qoj.
7 X Pat r ol X Lengt h X Pat r ol
Speed (5.1.1) | nt erval
(5.1.3.4) (5.1.3.5)

5.1.4 Nunber of troopers needed per day
for unconmtted patrol on category
3 roadways in the APA

5.1.4.1 Category 3 +3333333333133113311)D))),
roadway type, * >
use (1.2.7.1) . . 5222222220000~
(5.1.4.1)
+33331333)))).,
5.1.4.2 Ml es of roadway, * *
use (1.4.3) . . . . . . . . BIIIIIIIIIIE
(5.1.4.2)
+33331333)))).,
5.1.4.3 Hours of coverage per * *
week, use (1.2.7.2) . . . . BIIIIIIIIIIIIE
(5.1.4.3)
+33331333)))).,
5.1.4.4 Average patrol speed > >
(MPH), use (1.2.7.3) . . . D)D) -
(5.1.4.4)
5.1.4.5 Performance objective +IIIDD0D)D)DD.
patrol interval * *
(hours), use (1.2.7.4) . . DO~
(5.1.4.5)

5.1.4.6 Nunber of troopers required
per day to neet the patrol
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i nterval performance

obj ective for category 3 IO,
roadways in the APA, * *
within the APA use BN
use the fornmula bel ow . (5.1.4.6)
Roadway Hours of Coverage
Ml es X Per Week
Nunber of (5.1.4.2) (5.1.4.3)
Tr oopers = )))))))))))))))))))))))))))))))))))))))))))))))
(5.1.4.6) Aver age Shi f Perf. Qoj.
7 X Pat r ol X Lengt h X Pat r ol
Speed (5.1.1) | nt erval
(5.1.4.4) (5.1.4.5)

5.1.5 Total nunber of troopers
requi red per day to neet

patrol interval performance D)D),
objective within the APA, add: * *

(5.1.2.6) + (5.1.3.6) + (5.1.4.6) . DD
(5.1.5)
VY.V V.V V.V.V.V.VV.V.V.V.V.V.V.V.V. V.V .V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V..

OPTI ON: Conpl ete Section 5.2 or the Suppl enmental Wrksheet in
Appendi x A or Section 5. 3.

AA44Q49494444444494949 4944444494949 49 444444444444 9494494444444444444/¢

5.2 Uncommtted Patrol Availability - |Imedi ate Response
+33)33)30)3)0)),
5.2.1 Shift length (hours) * *
use (1.2.1) . . Ce e BIIIIIIIIIIE
(5.2.1)
+33)33330)3)0)),
5.2.2 Coverage per week (hours), * >
(maxi nrumvalue = 168) . . . . . . BIIIIIIIIIIE
(5.2.2)
5.2.3 Calculate the effective +33)33)30)3))),
nunber of shifts per day * *
based on the fornula below . . . . BIIIIIIIIIIIIE
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(5.2.3)
Cover age Per
Ef fective Week (‘hours)
Nunber of (5.2.2)
Shifts Per = ))))))))))))))))))))))))
Day (5.2.3) Shift Length
7 X (hours)
(5.2.1)
Aver age daily nunber of D)),
on-duty troopers for * > (
reactive tinme, use (3.3.3) . . . . BIIIIIIIIIIE
(5.2.4)
Aver age daily nunber of D)),
on-duty troopers per shift (N,), > *( N
divide: (5.2.4) + (5.2.3) . . . . BIIIIIIIIIIE
(5.2.5)
Per f or mance obj ecti ve,
per cent age of accidents, CFS,
and self-initiated activities, +)))))))))))
i mredi at e response (a nunber *Pl R%
between 50 and 99) . . . . . . . . BIIIIIIIIIIE
(5.2.6)
Nunmber of troopers required D)),
per shift, use (5.2.5), > >
(5.2.6), and Table 3-1 . . . . . . BIIIIIIIIIIE
(5.2.7)
Total nunber of uncommtted patrol
troopers required per day within the
APA to provide i medi ate response to
t he performance objective percentage
of accidents and CFS, either D)),
mul tiply: (5.2.3) x (5.2.7) or > *
enter value from Step (A7) . . . -))())))))))))—
5.2.8
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Continue with Section 5. 4.

23333333333333333333313331313331313331313331313331313133131313313131333131331313111I))2
OR

23333333133333333333331333131333131333131333131333131313313131331313133131313313131113I))2

5.3 Uncommtted Patrol Availability - Travel Tine
for Area Patrol (Steps 5.3.1 - 5.3.6) and/or
Line Patrol (Step 5.3.7)

+331313333)))).,
5.3.1 Shift length (hours) > *
use (1.2.1) . . S D DI PP OO DD 0
(5.3.1)
+33133333)))).,
5. 3.2 Coverage per week (hours) > >
(maxi nrumvalue = 168) . . . . . . BIIIIIIIIIIE
(5.3.2)
_ +33133333)))).,
5.3.3 Area (square mles) of the > >
APA . . L O
(5.3.3)
5.3.4 Average response speed (MPH) +33133333)))).,
(equal to or greater than * *
average patrol speed) . . . . . . OO
(5.3.4)
_ +33133333)))).,
5.3.5 Average travel tine perfornmance > >
objective (mnutes) . . . . . . . DD~
(5.3.5)
5.3.6 Nunber of troopers required within
the APA to neet the average trave
time performance objective for area
patr ol
+33133333)))).,
5.3.6.1 Calcul ate K based on * *> (K
formula below . . . . . . . DD -
(5.3.6.1)

3 4040
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40
K = ))))))))))))))))))))))))))))))))
Speed (MPH) Time (mn)
(5.3.4) (5.3.5)
) +331313333)))).,
5.3.6.2 Calculate K x K, nultiply: > > (K2
(5.3.6.1) x (5.3.6.1) . . . DO~
(5.3.6.2)
5.3.6.3 Nunber of troopers I,
required for area patrol, > >
use the forrmula below . . . D)D) -
(5.3.6.3)
Cover age Per
No. of K2 X Ar ea X Week (Hours)
On-Duty (5.3.6.2) (5.3.3) (5.3.2)
Troopers, = )))))))))))))))))))))))))))))))))))))))))))))))
Area Patr ol ft Length
(5.3.6.3) 7 X (hours)
(5.3.1)

5.3.7 Nunber of troopers required

within the APA for line patrol, OO,

enter zero or the value from * *

Step (B.6) . . . . . . . . o o DD
(5.3.7)

5.3.8 Total nunber of troopers

required within the APA for +33333311))).,

area and line patrol, add: * >

(5.3.6.3) + (5.3.7) . . . . . . . IODDDD)-
(5.3.8)

Q4449494444444 9494949 4444449494949 44 4444444444949 4494444444444444/
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Q4449494444449 9494949 4444449494949 44 4444444444949 4494444444444444/¢

5.4 Uncommtted Patrol Availability

Total troopers required within +DD)D)D,
the APA, select either (5.2.8) or > >
(5.3.8) . . . . . . .00

B33
(5. 4)

Q4449494444449 94949 4944444494949 494944444444449494494444444444444/4
Q4449494444449 94949 4944444494949 494944444444449494494444444444444/4

5.5 Total Nunber of Troopers Required for Uncommtted Patrol

Aver age nunber of troopers (N,)

requi red per day for uncommtted 6444444444447

patrol within the APA, select the 5 5 (N)

larger of (5.1.5) and (5.4) . . . . . . . 9444444444448
(5.5)

Q4449494444444 949494944444949494949 4444444444449 494494444444444444/¢

| nstructions for Wrksheet 6: Average Daily Nunber of On-Duty
Troopers

Wor ksheet 6 uses information fromworksheets 2, 3, 4, and 5 to
determ ne the average nunber of on-duty troopers that are needed per
day within the APA. The fornmula for the average nunber of on-duty
troopers (Step 6.1.5) is based on:

o the average nunber of on-duty troopers needed for
reactive activities (N),

o the average nunber of on-duty troopers needed for
uncomm tted patrol (N,),

o the average nunber of m nutes per hour per trooper
spent on admnistrative activities (m), and

o the average nunber of m nutes per hour per trooper
spent on self-initiated activities (m).

The derivation of the formula for Step (6.1.5) is presented in
Section D.6 in Appendix D in the Qiide.

48 - 43
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Sections 6.2 and 6.3 are used to add troopers to account for
the use of two-trooper patrol units and the presence of m nimum
staffing requirenents set by the agency. The derivation of the
formula for adjusting the nunber of on-duty troopers for
two-trooper units is presented in Section D.7 in Appendix Din
t he Gui de.

| nstructions for 1ndividual Steps

6.1 Nunmber of On-Duty Troopers per Day - Al One-Trooper Patrols
(O

Wth the conpletion of Step 6.1.5, it is possible to deter-

m ne how much tine each trooper, on the average, wll spend
on each of the four work categories: reactive, self-initi-
ated, uncommtted patrol, and adm nistrative. The four tines
are given by:

Adm ni strative

Time (mn/hr) = m (Step 2.3),
Self-Initiated
Time (mn/hr) = m (Step 4.4),
Reacti ve
Activities N (3.3.3) x 60
Time (m) = DDOIDII0D00IID))d))) , and
(m n/hr) N, (6.1.5)

Uncomm tt ed
Pat r ol
Time (mn/hr)

60 - m - m - m

The four tines will sumto 60 mnutes. The tinme (in hours)
spent on each activity for an entire shift can be determ ned
by dividing each tinme by 60 and nmultiplying by the shift
length (in hours).

6.2 Adjustnment for Two-Trooper Patrol Units (P)

6.2.1 The percentage of tinme that patrol units are staffed
with two troopers. A value of O indicates that no
patrol units within the APA are staffed with two troo-
pers while a value of 100 indicates that every patrol
unit has two troopers.

6.2.3 The adjustnent factor is a nunber between 1 and 2 that
is derived fromthe percentage entered for (6.2.1).

B - 44
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The factor indicates the average nunber of troopers
per unit. A value of 1 indicates an average of one
trooper per unit (i.e., no two-trooper units are

used). A value of 2 indicates that every unit has two
t roopers.

6.3 Mninmum Staffing Level

The m ni num nunber of on-duty troopers that nust be avail abl e
each day in the APA as determ ned by agency policy.

345 45
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WORKSHEET 6: Average Daily Nunber of On-Duty Troopers

Qoj ective: Determ ne the average total nunber of troopers
requi red per day within the APA

Met hod: Conbi ne the total nunmber of troopers required for
reactive (N) and patrol activities (N) with the
per trooper tinme requirenents for self-initiated
(m) and admnistrative (m) activities. Adjust
t he required nunber of troopers based on the
per cent age of two-trooper patrols and, if appli-
cable, mnimumdaily staffing | evels.

Q4449494444449 9494949 4444449494949 4944444444449494494444444444444/4

6.1 Nunmber of On-Duty Troopers per Day - Al One-Trooper Patrols

6.1.1 Adm nistrative tinme - mnutes D DPDPIIIIIIIIME
per hour per trooper, * *(my)
use (2.3) . . . . . L o D))

(6.1.1)

6.1.2 Average nunber of troopers
requi red per day to neet D)),
reactive tinme workl oad, > > (
use (3.3.3) . . . . L L D))

(6.1.2)

6.1.3 Self-initiated tinme - mnutes D DPDPIIIIIIIIME
per hour per trooper, * * (m)
use (4.4) S B33P D

(6.1.3)

6.1.4 Average nunber of troopers D)),
requi red per day to neet patrol > >
tinme requirenents, use (5.5 . . . BIIIIIIIIIIE

(6.1.4)

3 4646
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6.1.5 Average total nunmber of on-duty
troopers required per day for

all patrol activities within the +333333133)).,
APA, one trooper per unit, * >

use the forrmula below . . . . . . . D)D)~
(6.1.5)
Aver age Total Nunber N (6.1.2) + N, (6.1.4)
of On-Duty Troopers = 2233223333331313131333333311313133I21333I11111))
Per Day (6.1.5) m (6.1.1) m (6.1.3)

1 - 2333313233333~ 13333333131
60 60

AAAAAAAAAANANAAAAAAAAAAAAAAANANAAAAAAAAAAAAANAAAAAAAAAAAAAAANAAAAALAA AL
6.2 Adjustnment for Two-Trooper Patrols

NOTE: If two-trooper patrols are not used, enter (6.1.5)
into (6.2.4) and continue with Section 6. 3.

6.2.1 Percentage of tine patrol I,
units within the APA are > >
staffed with two troopers . . . . BIIIIIIIIIIIIE

(6.2.1)

6.2.2 Fraction of tine patrol
units within the APA are I,
staffed with two troopers, > >
divide: (6.2.1) = 100 . . . . . . D)D) -

(6.2.2)

6.2.3 Adjustnent factor: average I,
nunber of troopers per unit, > >
add: 1 + (6.2.2) . . . . . . . D))

(6.2.3)

6.2.4 Average total nunmber of on-duty
troopers required per day for all I,

patrol activities, multiply:
(6.1.5) x (6.2.3) . -2323))3)))))-
(6.2.4)

AA44Q4949444444449494949 4444449494949 49 4444444444949 4494444444444444/~
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Q4449494444449 9494949 4444449494949 44 4444444444949 4494444444444444/¢

6.3 Adjustnment for Mninmum Staffing Levels

Note: If mninumstaffing |evels are not used, enter (6.2.4)
into (6.3.2) and continue wth Wrksheet 7.

6.3.1 Average m ni num nunber of on-duty

troopers required per day for all DI,

patrol activities, based on * *Nyi

agency policy . . . . . . . . . . BIIIIIIIIIIE
(6.3.1)

6.3.2 Average daily nunber of on-duty

troopers required for all patrol D)),

activities (N,), select the > > (

|arger of (6.2.4) and (6.3.1) . . BIIIIIIIIIIE
(6.3.2)

Q4449494444444 949494944444949494949 4444444444449 494494444444444444/¢
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Instructions for Wirksheet 7: Special Assignnments and
Fi el d Supervi sion

Wrksheet 7 is used to determne the inpact of special assign-
ment units (e.g., inspections, K9, accident investigation, etc.) on
total patrol staffing and the nunber of field supervisors required
in the APA

The inpact of special assignnment personnel is based on the
nunmber of on-duty troopers required for each type of specialized
unit (specified by the agency) and the percentage of patrol work,
if any, perforned by the specialists. The procedure assunes that
t he nunber of troopers on special assignnments is permanent (i.e.,
that they will continue on the assignnment for an indefinite period
of time). Additional staffing for non-permanent or tenporary as-
signments such as traffic and crowd control at special events
(e.g., acounty fair) is considered in the derivation of the shift
relief factor in Wrksheet 8.

The nunber of field supervisors is based on the span of super-
vision (i.e., the average nunber of troopers that report to each
field supervisor) set by agency policy and the anmount of patro
wor k done by each field supervisor

The derivations of the formulas used for steps 7.1.6, 7.2.1.6,

7.2.2.6, 7.2.3.6, 7.2.4, and 7.3.1 are presented in Section D.8 of
Appendi x D in the Cuide.

| nstructions for 1ndividual Steps

Since field supervisors, and troopers assigned to specia
assignnents, may spend part of their tine performng patrol activi-
ties, the addition of field supervisors and special assignnent
personnel to the patrol force may reduce the nunber of full-tine
(1.e., non-supervisory and non-special assignnent) troopers that
are needed. The nunber of on-duty troopers determned in sections
7.1 and 7.2 consists of an adjusted nunber of full-tinme troopers
and the nunber of troopers used for special assignnents.

\‘

.1 Nunmber of full-time, on-duty troopers required per day, adjust-
ed for field supervisors (P,D, O

The adjusted nunber of full-tinme, on-duty troopers (N, is
based on the nunber of troopers (N, derived in Step 6.3.2, the
aver age nunber of troopers supervised by each field supervisor
(Step 7.1.1), and the percentage of on-duty tine field supervi -
sors spend on patrol activities (i.e., time spent on reactive,

4 - 49
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7.

7.

2

3

self-initiated, uncoonmtted patrol, and non-supervisory adm n-
istrative work) (Step 7.1.2). If field supervisors spend no
time on patrol activities, then the adjusted nunber of full-
time, on-duty troopers required is unchanged (i.e., N, = N,)).

Nunber of on-duty troopers required per day, adjusted for spec-
i al assignnent personnel (D, C

| f special assignnent personnel are used, Section 7.2 can be
used for up to three types of special assignnments, and can be
easily nodified by the user if nore than three are needed. The
adj ustnent is based on the adjusted nunber of full-tinme, on-
duty troopers (N,) derived in Step 7.1.6; the nunber of on-duty
troopers required for special assignnments (i.e., N, N,, and
N; in steps 7.2. 1.1, 7.2.2.1, and 7.2.3.1); and the percentage
of tine special assignnment personnel spent on patrol activities
(1.e., time spent on reactive, self-initiated, uncommtted
patrol, and patrol-related admnistrative work) (steps 7.2.1. 2,
7.2.2.2, and 7.2.3.2). The final adjusted value for the nunber
of on-duty troopers required per day (N,) is determned in Step
7.2.4 and includes both full-time patrol troopers and troopers
who spend all or part of their tine on special assignnments.

Note that the nunber of full-time, on-duty troopers per day
(N;) is given by:

N = N, - N, - N, - N5
(7.2.4) (7.2.1.1) (7.2.2.1) (7.2.3.1)

Total nunber of on-duty field supervisors (N,) required per day
for the adjusted nunmber of on-duty troopers (Ny;) (O

The nunber of on-duty field supervisors (N,) is based on the
adj ust ed nunber of on-duty troopers (Ny;) from Step 7.2.4 and
t he nunber of troopers assigned to each field supervisor (Step
7.1.1). The value determned for Ng in Step 7.3.1 includes
supervisors for both full-tinme patrol troopers and troopers
assigned to special units.

3 - 50
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Assi gnments and Fi el d Supervi sion

bj ecti ve:

Met hod:

Determne (1) the revised nunber of on-duty troop-
ers required per day because of troopers on spe-

cial assignnents and (2) the nunber

pervi sors required.

The nunber of troopers for special

of field su-

assignnents is

based on the nunber of specialists assigned by the
agency and the percentage of tine each spends on
field patrol activities. The nunber of field su-
pervisors is based on the span of supervision (set
by agency policy) and the percentage of field su-
pervisor on-duty tinme spent on patrol activities.

AA4494949444444449494949 4444449494949 494444444444949449444444444444/7

7.1 Nunmber of Full-Time, On-Duty Troopers Required per Day,
Adjusted for Field Supervisors

7.1.1 Average nunber of troopers to

7.

7.

7.

7.

1

1

1

1

2

3

4

5

be supervised by each field
supervisor, use (1.2.3)

Percentage of field supervisor
on-duty tine spent on patrol
activities (a nunber between O
and 100), use (1.2.4)

Fraction of field supervisor
on-duty tine spent on patrol
activities, divide:

(7.1.2) + 100

Total nunber of on-duty troopers
requi red per day within the

APA (N, for all patrol
activities, use (6.3.2)

Adj ustment factor (K),
use fornul a bel ow . )

I)))))))))z?,
OIIIDDI)D))-
(7.1.1)

I)))))))))z?,
OIIDIDID)))-
(7.172)
I)))))))))z?,
OIIDIDID)))-
(7.173)
+33)33330)3)0)),
* * (No)
OIIDIDID)))-
(7.173)

I)))))))))z?(
OIIII0I))))-
(7.1.5)

Tr oopers Per

Field Sup.
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Adj ust nent (7.1.2)
Factor (K) = )))))))))))))))))))))))))))))))))))))))),
(7.1.5) Tr oopers Per Fraction of Fiel
Field Sup. + Sup. Tinme on
(7.1.1) Patrol (7.1.3)

7.1.6 Adjusted daily nunber of

full-time, on-duty troopers 6444444444447

(N,) required per 5 5( N,,)

day, use fornmula below. . . . . 0444444444448
(7.1.6)

Adj ust ed Nunber of

Ful | -Time, On-Duty No. of On-Duty
Troopers Per Day = K; X Troopers Per Day
(Nyo) (7.1.6) (N) (7.1.4)

Q4449494444449 949 4944444444949 49 4444444494949 4944444444444444444

NOTE: |f no special assignnment personnel are to be included, enter
(7.12.6) into (7.2.4) and continue with Section 7.3. | f
speci al assignnent personnel are to be included, continue
wth Section 7. 2.
AA4A4444494444444444444444444484444444444444444444444444444444
7.2 Nunber of On-Duty Troopers Required Per Day,
Adj usted for Special Assignnent Personnel

7.2.1 Special Assignment 1
I))))))))))))))))))z)) »

7.2.1.1 Assign. 1 nane . “IIIIIII2IID30)01I0))D))-
(7.2.1.1)
7.2.1.2 Average nunber of
on-duty troopers per +IIIDD))))).,.
day on specialized * *(Nsp)
assignnent 1 . . . . . . . BIIIIIIIIIIE
(7.2.1.2)

7.2.1.3 Percentage of on-duty
time spent on patrol
activities by troopers

assigned to speci al +III030)))),

assignnment 1 (a nunber > >

between 0 and 100) . . . . BIIIIIIIIIIE
(7.2.1.3)

3 5252
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7.2.1.4 Percentage of on-duty
time spent on non-patrol
activities by troopers

assi gned to speci al +IIID)DDDD)D.,

assignnent 1, subtract: > >

100 - (7.2.1.3) . . . . . BIIIIIIIIIIE
(7.2.1.4)

7.2.1.5 Fraction of on-duty
time spent on non-patrol
activities by troopers

assi gned to speci al +IIID0DDDD)D)D.,

assi gnment 1, divide: * *(fs1)

(7.2.1.4) = 100 . . . . . BIIIIIIIIIE
(7.2.1.5)

7.2.1.6 Adjusted daily nunber
of on-duty troopers

assi gned to speci al DI,
assi gnnent 1, use * *( Nyg1
formula below . . . . . . BIIIIIIIII =
(7.2.1.6)
Adj ust ed Nunber Nunber Fraction
On-Duty Troopers, On- Duty Time On Adj ust nent
Speci al Assi gnnment = Tr oopers X Non- Pat r ol X Factor (K)
1 (Nyy) (7.2.1.6) S A 1 Activities (7.1.5)
(Ns2) (fs1)
(7.2.1.2) (7.2.1.5)

2333333333333333333333331313331313331313331313331313133131313313131331313133131311131))2

NOTE: |If personnel for a second special assignnment are to be in-
cluded, conplete steps (7.2.2.1) through (7.2.2.6). If not,
enter zeros for steps (7.2.2.6) and (7.2.3.6) and continue
with Step 7.2.4.

2323331333133333331313131313333333131313131333331131313131333II3I11313131111IIIII1D)3
7.2.2 Special Assignnment 2

+333333333333333333)3) -
7.2.2.1 Assign. 2 name . -2323333331333313333I)))-
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7.2.2.2

7.2.2.3

Aver age nunber of
on-duty troopers per
day on specialized
assi gnnment 2

Percent age of on-duty
time spent on patrol
activities by troopers
assigned to speci al
assignment 2 (a nunber
bet ween 0 and 100)

3 5454

(7.2.1.1)

I)))))))))z%,
B
(7.2°272)

I)))))))))z?,
B
(7.2°273)

2)
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7.2.2.4 Percentage of on-duty
time spent on non-patrol
activities by troopers
assigned to speci al
assi gnnent 2, subtract:
100 - (7.2.2.3)

3333333303
DI~
(7.2.274)

7.2.2.5 Fraction of on-duty
time spent on non-patrol

activities by troopers

7.2.2.6

Adj ust ed Nunber

On-Duty Troopers,
Speci al
2 (N (7.2.2.6)

Assi gnnent =

assigned to speci al
assi gnnent 2, divide:
(7.2.2.4) + 100 .

Adj usted daily nunber
of on-duty troopers
assigned to speci al
assignnment 2, use
formul a bel ow

Nunber Fraction
On- Duty Time On
Troopers X Non- Pat r ol
S.A 2 Activities

(f

5332335553
OO0
(7.2.275)

2)

220
B335

(7.2.276)
Adj ust nent

X Factor (K)
(7.1.5)

(N2)
(7.2.2.2)

52)
(7.2.2.5)

233333331333333331333331333131333131333131333131333131313313133313131331313133131311131))2

NOTE: |f personnel for a third special assignnent are to be in-

cluded, conplete steps (7.2.3.1) through (7.2.3.6). [If not,
enter zero for step (7.2.3.6) and continue with Step 7.2. 4.

23333333333333333333313331313331313331313133131333131313313131331313133131313313131111))2

7.2.3 Special Assignnent 3

+333333333333303330)3),
5333333330353
(7.2.3.7)

7.2.3.1 Assign. 3 nane .

7.2.3.2 Average nunber of
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on-duty troopers per
day on specialized

assignnment 3 .

7.2.3.3 Percentage of on-duty
time spent on patrol
activities by troopers
assigned to speci al
assignment 3 (a nunber
bet ween 0 and 100)

7.2.3.4 Percentage of on-duty
time spent on non-patrol
activities by troopers
assigned to speci al
assi gnnent 3, subtract:
100 - (7.2.3.3)

7.2.3.5 Fraction of on-duty
time spent on non-patrol
activities by troopers
assigned to speci al
assi gnnent 3, divide:
(7.2.3.4) + 100 .

7.2.3.6 Adjusted daily nunber
of on-duty troopers
assi gned to speci al
assi gnnent 3, use
formul a bel ow

Adj ust ed Nunber Nunber Fraction
On-Duty Troopers, On- Duty Time On
Speci al Assi gnnent = Tr oopers X Non- Pat r ol
3 (Nys3) (7.2.3.6) S.A 3 Activities
(Ns3) (fss)
(7.2.3.2) (7.2.3.5)

£
00000
(7.27373)

3233333313
DI~
(7.2.373)

3233333313
DI~
(7.2.374)

22332,
B33
(7.2.3.5)
33000000,
> *( Nass
2000
(7.2.3.6)
Adj ust nent

X Factor (K)
(7.1.5)

23333333333333333333313331313331313331313133131333131313313131331313133131313313131111))2

7.2.4 Adjusted total daily nunber of
on-duty troopers required per
day, use fornula bel ow .

3 - 56
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Adj usted Tot al

Nunmber of On-Duty

Tr oopers Per = Nao + Nasl N Nasz + Nass

Day (N,) (7.1.6) (7.2.1.6) (7.2.2.6) (7.2.3.6)
(7.2.4)

444444444444 4444444444444444444444444444444444444444444444444444

7.3 Total Nunmber of On-Duty Field Supervisors Required Per
Day for the Adjusted Nunber of On-Duty Troopers

7.3.1 Total nunber of on-duty field 6444444444447
supervisors (N,) required per day, 5 5( N,s
day, divide: (7.2.4) = (7.1.1) . . 0444444444448
(7.3.1)

Q4449494444449 949 4944444444949 49 4444444494949 4944444444444444444
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| nstructions for Whrksheet 8: Total Staff Requirenents

Worksheet 8 is used to determne the total staff needed to
support the on-duty trooper and field supervisor requirenents de-
termned in wrksheets 6 and 7. The total staff requirenents for
the APA are derived using the follow ng procedure:

o Sections 8.1, 8.2, and 8.3 are used to determ ne the
total nunber of troopers and field supervisors, both
on and off-duty, that are needed.

0 Section 8.4 is used to indicate the total nunber of
staff and command personnel that are required.

0o Section 85 is used to collect the results into a
final tabulation of the total staff requirenents for
t he APA.

The total nunber of troopers and field supervisors required is
determ ned based on the shift relief factor for the APA. The shift
relief factor is defined as the average nunber of persons required
to staff one shift position per day, 365 days a year. The shift
relief factor for an APAis calculated with the follow ng fornul a:

Tot al Nunber of Hours To Cover One Shift

Shift Position Per Day, 365 Days Per Year
Rel i ef = DODDDDDDDDDDDDDIDDIDDDDDDDIDIDIDIDIDDIDIDDIDDDDDDD]
Fact or Aver age Number of Actual On-Duty Hours

On Patrol Per Person Per Year

The average nunber of actual on-duty hours on patrol per person per
year is determned by the average work week, the shift |length, the
benefit tine policies (i.e., vacation tinme, holiday |eave, sick
| eave, etc.) of the agency, and the extent to which troopers are
used for non-patrol activities. For agencies wth eight-hour
shifts, shift relief factors usually fall between 1.60 and 1.90.
Derivation of the shift relief factor forrmula is presented in Sec-
tion D.9 in Appendix D in the Guide.

To indicate the nunber of staff and command personnel, the
user nust specify the nunber directly in Section 8.4.

| nstructions for 1ndividual Steps
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8.2 Shift Relief Factor

8.2.7 Average nunber of on-duty hours on patrol per officer per
year

This value is obtained by taking the total hours that an
officer is paid per year (Step 8.2.4) and subtracting the
total hours for benefit tine (Step 8.2.5) and tenporary as-
signments (Step 8.2.6).

8.4 The Nunber of Staff and Command Personnel - Agency Policy (P).

This category should include all command personnel (e.g., lieu-
tenants, captains, majors, etc.) and other staff personnel
(i.e., admnistrative, technical, etc.) that are needed for the
supervi sion and support of the patrol force within the APA
The specific kinds of personnel included in this category wll
vary from agency to agency.

35959
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WORKSHEET 8: Total Staff Requirenents

Qoj ective: Determne total staff needed to support the re-
quired daily on-duty field personnel.

Met hod: Use the shift relief factor, daily on-duty staff
requi renents, and the nunmber of staff and conmand
positi ons based on agency policy.

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/¢

8.1 On-Duty Troopers and Field Supervisors Required per Day

8.1.1 Total nunber of on-duty +IIDD)))))).,
troopers per day within * *( Nyt
the APA, use (7.2.4) e e e e ODD)))Y)YY)Y)Y)Y)Y)-

(8.1.1)

8.1.2 Total nunber of on-duty field IO,
supervisors per day wthin * *( Nos)
the APA, use (7.3.1) . . . . . . . -))()8)?L)2))))))_

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/7

8.2 Shift Relief Factor

_ +33133333)))).,

8.2.1 Shift length (hours), * *
use (1.2.1) . . . . . B3PI DDDD L

(8.2.1)

8.2.2 Total hours on one shift +331313333)))).,
during one year, multiply: > >
365 x (8.2.1) . . . . . . BIIIIIIIIIIE

(8.2.2)

8.2.3 Average work week (average DD,
nunber of paid hours per week > > AVWN
per officer), use (1.2.2.1) . . . BIIIIIIIIIIE

(8.2.3)
8.2.4 Average nunber of paid hours +IIDDIDDD))D.

of work per year per officer,

3 6060
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use fornul a bel ow BIIIIIIIIIDE
(8.2.4)
Aver age Nunber of Paid 365 AWV (8. 2. 3)

Hours of Work per Year
per Oficer (H)

)))))))))))))7)))))))))))))

8.2.5 Average nunber of benefit D)),
(paid) hours off per year > > (
per officer, use (1.2.2. 2) BIIIIIIIIIIE

(8.2.5)

8.2.6 Average nunber of on-duty
hours on tenporary assignnents I,
(non-patrol) per officer > *(H,)
per year, use (1.2.2.3) B3I 3DDD

(8.2.6)

8.2.7 Average nunber of on-duty, I,
hours on patrol per year per > *( Hyp)
officer, use fornmula bel ow . BIIIIIIIIIIE

(8.2.7)
Aver age Nunber of
On-Duty Hours On = H, - H, H .
Patrol per Year per (8.2.4) (8.2.5) (8.2.6)
Oficer (H,)
) ) +33331333)))).,

8.2.8 Shift relief factor * *( SRF

divide: (8.2.2) + (8.2.7) -))()8)%)3)))))_

AA44Q49494444444494949 4944444494949 49 444444444444 9494494444444444444/¢

AA44Q49494444444494949 4944444494949 49 444444444444 9494494444444444444/¢

8.3 Total Nunber of Required Troopers and Field
Supervi sorsWthin the APA

+II33))))))),

8.3.1 Total nunber of troopers, * > (

mul tiply: (8.1.1) x (8.2.8) BIIIIIIIIIDE
(8.371)

8.3.2 Total number of field +IIIDD))))).,.

supervi sors, nultiply: * > (

(8.1.2) x (8.2.8) 23D000000)-

3 6161
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(8.3.2)
8.3.3 Total nunber of troopers and O,
field supervisors, add: > >
(8.3.1) +(8.3.2) . . . . . . . O
(8.3.3)

Q4449494444444 94949 4444444494949 49 4944444444449 494494444444444444/¢

8.4 Nunber of Staff and Command Personnel - Agency Policy

Sel ect nunmber of staff and command

personnel required for the +333131313133)).,

nunber of troopers and field > >

supervisors givenin (8.3.3) . . . . . . BIIIIIIIIIIE
(8.4)

AA4494949444444449494949 4444449494949 494444444444949449444444444444/7

8.5 Total Staff Requirenents for the APA

o +33133333)))).,

8.5.1 Nunber of troopers wthin > * (N)
the APA, use (8.3.1) . . . . . . . D)D) -

(8.5.1)
_ _ +331313333)))).,

8.5.2 Nunber of field supervisors > > (
within the APA wuse (8.3.2) . . . BIIIIIIIIIIE

(8.5.2)

8.5.3 Nunber of staff and +3I33))))))),
comrand per sonnel > > (
within the APA use (8.4) . . . . . D)) -

(8.5.3)

8.5.4 Total required staff 6444444444447
for the APA, add: 5 S5( N o
(8.5.1) + (8.5.2) + (8.5.3) . . . . 9444444444448

(8.5.4)

Q4449494444444 9494949 4444449494949 44444444444494944444444444444/

3 6262
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APPENDI X A: Suppl enental Wrksheet for Wrksheet 5, Section 5.2

I nstructions for Suppl enental Wrksheet:
Uncomm tted Patrol Availability - | mmedi ate Response

The suppl enental worksheet for Section 5.2 can be used to deter-
m ne the nunber of patrol troopers (N,) that will be required to in-
sure that the probability that at |east one trooper will be avail able
for imedi ate response to an accident, CFS, or self-initiated activity
meets or exceeds the user-specified performance requirenent.

The nunber of patrol troopers (N,) is based on the nunber of on-
duty troopers required for reactive activities (N) determned in
Wor ksheet 3, the average nunber of adm nistrative m nutes per hour per
trooper (m) determned in Wrksheet 2, the average nunber of m nutes
per hour per trooper spent on self-initiated activities (m) deter-
m ned in Wrksheet 4, and the estinmated staffing distribution by tine
of day (i.e., by shift). The nunber of patrol troopers is determ ned
usi ng a queui ng nodel that assunes randomy occurring accidents, CFS,
and self-initiated activities with exponentially-distributed service
t1mes.

The procedure for determning N, in Section 5.2 in Wrksheet 5
relies on the foll owm ng assunptions:

o the agency has uniformstaffing on all shifts,

o the values for m and m are approxi mately equal to
15 and 9 m nutes per hour per trooper respectively,
and

0 the same user-specified i medi ate response perform
ance requirenent applies to each shift.

These assunptions, valid for a w de range of agencies and oper a-
tions, sinplify the determ nation of N, (Table 3-1 can be used to
determne N, for every shift).

| f any of the assunptions cited above are not valid or ap-

plicable, the supplenment worksheet presented bel ow can be used in
pl ace of Section 5.2. The suppl enent wor ksheet determ nes the
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nunber of patrol troopers per day by estimating the nunber re-
quired for each shift and adding the results together. The num
ber of patrol troopers required for each shift (N, Ny and N;)
is determned with a table | ook-up based on the estinmated nunber
of on-duty troopers required for reactive activities on each
shift (N,, N, and N3). The appropriate table to be used is
based on the values for m, and m determ ned in worksheets 2 and
4 respectively.

The derivations of the fornulas and procedures used in Sec-

tion 5.2 and in the suppl enental worksheet are presented in Sec-
tion D.3 in Appendix Din the Guide.

| nstructions for 1ndividual Steps

A.2 Staffing Level By Shift

The val ues entered for (A 2.1), (A 2.2), and (A 2.3) repre-
sent

the user's estimate of the percentage of staff that will be

on duty on each shift for the APA. The sum of the percents

over all shifts nust equal 100. (Section 5.2 assunes the

sane percent for each shift.)

A5 Determ ne Appropriate Table

A 5.1 K, values are always positive and usually fall in the
range of 0.15 to 0.35. Hi gher K, values produce | ar-
ger N, val ues.

A.6 Nunber of Patrol Troopers Required for Each Shift
A.6.1 Nunber of Patrol Troopers Required for Shift 1

A.6.1.1 The supplenmental worksheet permts the user to
select, if desired, a different i medi ate
response performance objective percentage for
each shift. (Section 5.2 uses the sane per-
formance objective value for all shifts.)

A .6.1.2 The expected nunber of daily on-duty troopers
for reactive activities for shift 1 (N, is
based on the user-specified staffing percent
for shift 1 recorded in (A 2.1).

A.6.1.3 The table | ook-up process consists of the
foll ow ng steps:

oM - 64
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0 Locate the table identified in Step
A 5. 2.

0o Examne the left-hand colum of the
table and select the rowthat is clos-
est to the average daily nunber of
reactive troopers for shift 1
(A.6.1.2).

0 Read across the row until the percent-
age at the top of the colum equals or
exceeds the performance objective per-
cent for shift 1 (A 6.1.1).

o The table entry indicates the average
nunber of patrol troopers that are
needed on shift 1 to neet the perfor-
mance objective. Enter the table
value in (A 6.1.3).

A. 6.2 Nunber of Patrol Troopers Required for Shift 2

Read A.6.1.1, A.6.1.2, and A 6.1.3 above.

A. 6.3 Nunber of Patrol Troopers Required for Shift 3

Read A.6.1.1, A.6.1.2, and A 6.1.3 above.

SUPPLEMENTAL WORKSHEET: Uncomm tted Patrol Availability -

bj ecti ve:

Met hod:

| medi at e Response

Determ ne the nunber of troopers required within
the APA to provide an i medi ate response to a
user-specified percent of all accidents, CFS, and
self-initiated activities.

A queui ng nodel formulation for each shift based
on random y-occurring accidents, CFS, and
self-initiated activities with

exponential ly-distributed service tines. |nput
data includes the nunber of on-duty troopers
required per day for reactive activities, the
estimated staffing by shift, the average nunber
of m nutes per hour per trooper spent on adm nis-
trative and self-initiated activities, and
user-specified performance objectives for each
shift.

6% - 65
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Q4449494444449 9494949 4444449494949 44 4444444444949 4494444444444444/¢

A.1 Average daily nunber of on-duty +IIDDDI00D)))D,
troopers for reactive activities, > >
use (3.3.3) . . . . . . oL BIIIIIIIIIE

(A D
A.2 Staffing level by shift
A 2.1 Estimated percent of on-duty D)D),
staff on shift 1, (a nunber > >
between 0 and 100) . . . . . . BIIIIIIIIIIE
(A 2.1)

A 2.2 Estimated percent of on-duty D)D),
staff on shift 2, (a nunber > >
between 0 and 100) . . . . . . BIIIIIIIIIIE

(A 2.2)

A 2.3 Estimated percent of on-duty +IIIDD0))D)D)D.
staff on shift 3, (a nunber > >
between 0 and 100) . . . . . . BIIIIIIIIIIE

(A 2.3)

NOTE: The sum of the percents for (A 2.1), (A 2.2), and
(A. 2.3) nust equal 100.

o ) ) ) +33)33330)3)0)),
A3 Admnistrative tinme - mnutes per * > (m)
hour per trooper (m), use (2.3) . . . -)))86\)%))))))—
L . . +33)33330)3)0)),
A4 Self-initiated tinme - mnutes per * > (m
hour per trooper (m), use (4.4) . . . -)))(?A\)‘)l))))))_
A5 Determne appropriate table
A.5.1 Determ ne adjustnent factor D DPDPIIIIIIIIME
based on m and m, use * *
formula below. . . . . . . . . BIIIIIIIIIII
(A 5.1)
Self-Initiated Tinme
(m) (A 4)
= ))))))))))))))))))))))))))))))))))))))))))))))))))))
(A 5.1) Adm ni strative Tinme - -lnitiated Tinme
(m) (A 3) (m) (A 4)

A 6666
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+3)331333)))).,
A.5.2 Select table based on K * Table - =
(A.5.1) fromchart below. . . . -)%)))))?)))—
A 5.2

A 6767
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+333333333333333333333333333)

Use

> If K (A 5.1) Table =
*is in the range (A.5.2) =
/))))))))))))))))))))))))))))1

. 1

N

O~NO O WN

R OE R R E X X X X X x X

A1

: 199 2 >
. 249 3-1 >
. 299 A-3 >
. 399 A-4 >
. 499 A-5 >
. 599 A-6 >
. 699 A-7 >
. 799 A-8 >
. 899 A-9 >
.9 or lar ger A-10 =

5353335555333 53 333393330 =

A. 6 Nunber of patrol troopers required for each shift

A. 6.1 Nunber of patrol troopers required
for shift 1

A6.1.1

A 6.1.2

Per f or mance obj ecti ve,
percent of accidents and

CFS, i medi ate response +IID)))))).,

(a nunber between 50 and > >

and 99) . . . . . . . . BIIIIIIIIIIE
(A 6.1.1)

Expect ed nunber of daily
on-duty troopers for

reactive activities on +33)33)30)3)0)),

shift 1, use formula > *(N,

below . . . . . . . . . BIIIIIIIIIDEE
(A.6.1.2)

A 6868
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On-Duty Troopers Per
Per Day for Reactive
Activities on Shift 1,

(N,) (A 6.1.2)

A.6.1.3

A. 6.2 Nunber

Version S3.0 - Septenber 1991

Tot al Nunber of

Percent of Staff On-Duty Troopers
on Shift 1 X Per Day (N)
(A 2.1 (A D

)))))))))))))))))1%8))))))))))))))))))))]

Nunmber of troopers
required for shift 1,

use (A.6.1.1), (A 6.1.2), +IDD00131))).,
and the table specified * *(

( Ny2
in (A5.2) . . . . . .. ')()A))a)%)e?))))_

of patrol troopers required

for shift 2

A 6.2.1

A 6.2 2

Per f or mance obj ecti ve,
percent of accidents and

CFS, imedi ate response +IIDD)))))).,

(a nunber between 50 and > >

and 99) . . . . . . . . BIIIIIIIIIIE
(A.6.2.1)

Expect ed nunber of daily
on-duty troopers for

reactive activities on +33331330)))).,

shift 2, use fornula > *(N,)

below . . . . . . . . . BIIIIIIIIIIE
(A 6.2.2)
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Tot al Nunber of

Percent of Staff On-Duty Troopers
Expect ed Nunber of on Shift 2 X Per Day (N)
On-Duty Troopers Per (A 2.2) (A 1)
Per Day for Reactive = DODDDDDDDDDDDDDDDIDIDDDIDDDDIDDDIDIDDDDDDDD
Activities on Shift 2, 100

(N,) (A 6.2.2)

A . 6.2.3 Nunber of troopers
required for shift 2,

use (A.6.2.1), (A 6.2 2), +IDD00131))).,
and the table specified * *(

: N2
in (A5.2) . . . . . .. ')()A))a)%)e?))))_

A. 6.3 Nunber of patrol troopers required
for shift 3

A 6.3.1 Performance objective,
percent of accidents and

CFS, imedi ate response +IIDD)))))).,

(a nunber between 50 and > >

and 99) . . . . . . . . BIIIIIIIIIIE
(A.6.3.1)

A.6.3.2 Expected nunber of daily
on-duty troopers for

reactive activities on +33333311))).,

shift 3, use fornula > * (N3)

below . . . . . . . . . BIIIIIIIIIIE
(A 6.3.2)

Tot al Nunber of

Percent of Staff On-Duty Troopers
Expect ed Nunber of on Shift 3 X Per Day (N)
On-Duty Troopers Per (A 2.3) (A1)
Per Day for Reactive = DODDDDDDDDDDDDDIDIDIDDDIDDIDIDDDIDIDDDDDDDD
Activities on Shift 3, 100

(N.) (A 6.3.2)

A. 6.3.3 Nunber of troopers
required for shift 3,

use (A.6.3.1), (A 6.3.2), +IDD00131))).,
and the table specified * *(

. Nos)
in (A5.2) . . . . . .. OO -
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(A. 6.3.3)
A.7 Total nunber of patrol troopers
requi red per day within the APA to
provi de i nmedi ate response at the
per f ormance objective percents for DI,
each shift, add (A.6.1.3) + > >
(A.6.2.3) + (A6.3.3) . . . . . . .. -)))(?A)%))))))_

Enter (A7) in (5.2.8) in Wrksheet 5 and continue with
Section 5. 4.

Q4449494444449 9494949 4444449494949 4944444444449494494444444444444/4
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APPENDI X B: Suppl enental Wrksheet for Wirksheet 5, Step 5.3.7

I nstructions for Suppl enental Wrksheet:
Uncomm tted Patrol Availability - Line Patrol

The suppl enental worksheet for Step 5.3.7 is used to determ ne the
nunmber of patrol troopers in the APA during the hours of coverage for
line patrol (i.e., uncommtted patrol activities restricted to a roadway
segnent.) The criterion for determ ning how many troopers are needed is
the average travel tine to reactive activities.

This step should only be used when sone troopers are assigned to
specific roadway segnments with no responsibilities other than police
services on the roadway. |If line patrols are used, the nunber of troop-
ers required Step (5.3.7) is added to the nunber of troopers required
for area patrol Step (5.3.6) to obtain the total nunber of troopers to
nmeet the user-specified average travel tinme performance objective.

The formula for the nunber of troopers required for line patro
(Step B.6) is based on the:

o shift length (hours),

o patrol coverage per week (hours),

o nunber of roadway m | es,

o coverage per week (hours),

0 average response speed (MPH), and

0 average travel time specified by the agency.

The derivation of the fornula for travel tinme for line patrol is pre-
sented in Section D.5 in Appendix D in the Guide.
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| nstructions for 1ndividual Steps

B.3 Roadway Mles to be Patrolled (Mles) (D)

B. 4

B.5

The total nunber of highway mles for Iine patrol depends on

the access between opposite direction |anes. I f conplete
access is available, the nunber of highway mles to be pa-
trolled will equal the Iength of the segnent. If, however, no

access is avail able between the opposing direction | anes ex-
cept at each end of the segnent and at a limted nunber of
crossover points, the "effective" nunber of highway mles to
be patrolled will be greater than the length of the segnent.
The chart bel ow can be used to estimate the "effective" nunber
of mles for line patrol that should be used for Step 5.4.3.
To use the chart, find the row that best corresponds to the
nunber and | ocation of crossover points along the highway
segnent. The entry for Step (5.4.3) is obtained by multiply-
ing the length of the highway segnent in mles by the val ue
listed in the righthand col umm (Adjustnment Factor) of the row

Nunber of Locati on Adj ust nent
Access Points of Access Points Fact or
2 Each end of the segnent . . . 3.000
3 Each end of the segnment and
m ddl e of the segnent . . . 2.250
4 Each end of the segnment and
two crossovers dividing
the segnent into thirds . . 1.889
5 Each end of the segnment and
t hree crossovers dividing
the segnent into fourths . 1.689
6 Each end of the segnment and
four crossovers dividing
the segnent into fifths . . 1.560
Unlimted Everywhere . . . . . . . . . 1.000

Aver age Response Speed (MPH) (D)

The average speed of a patrol unit while responding to a CFS.
The average speed is usually |lower than anticipated due to
factors that may delay or inpede a responding unit (e.g.,
heavy traffic, cornering, etc.).

Averge Travel Tinme Performance Objective (Mnutes) (P)
The user-specified average travel time performance objective
for patrol unit response to accidents and other CFS within the

APA. It is inportant to note that this procedure is based on
the average travel tinme, not a maxinmumtine. The nunber of

B 7373
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troopers determned in Step (B.6) will provide a |evel of
trooper availability on the roadway segnent that will produce
travel times that collectively wll equal the travel tine

per f ormance obj ective value. For individual responses, howev-
er, sonme travel tinmes will be lower than the objective val ue
and some will be higher. The nunber of troopers obtained in
Step (B.6) does not guarantee that the travel tine to every
incident will be less than the performance objective val ue.
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SUPPLEMENTAL WORKSHEET Uncomm tted Patrol Availability -
Li ne Patrol

Qoj ective: Determne the nunber of troopers required wthin
the APA on line patrol to provide an acceptable
| evel of availability.

Met hod: Based on the average travel tinme to accidents and
ot her CFS.

Q4449494444444 9494949 4444449494949 49 4444444444949 4494444444444444/¢

I)))))))))z?,

B.1 Shift length (hours), use (1.2.1) . . . BIIIIIIIIIDE

(B. 1)
+33133333)))).,

B. 2 Coverage per week (hours), * >
(maxi mum value =168) . . . . . . . . . BIIIIIIIIIIE

(B. 2)
) +33133333)))).,

B.3 Total roadway mles to be > >
patrolled within the APA . . . . . . . BIIIIIIIIIIE

(B.3)

B. 4 Average response speed (MPH) +33)33)30)3)0)),
(equal to or greater than * *
average patrol speed) . . . . . . . . . BIIIIIIIIIIE

(B. 4)
) +33133333)))).,

B.5 Average travel time performance > >
objective (mnutes) . . . . . . . . . . B

(B.5)
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B. 6 Nunmber of troopers required within

the APA to neet the average tinme D)D),
travel performance objective, use > >
formula given below. . . . . . . . . . BIIIIIIIIIIE
(B. 6)
Roadway Cover age Per
No. of 20 X Ml es X Week (Hours)
On-Duty (B.3) (B.2)
Troopers, = D200 D002 DDDDDDDDDDDDDDDDDDIDDDDDIDIDDDDIDIDDDDD
Li ne Patr ol Speed Ti me Shi ft
(B. 6) 7 X ( MPH) X (mn) X Lengt h
(B. 4) (B.5) (hours)
(B. 1)

Enter (B.6) into (5.3.7) in Wrksheet 5.

Q4449494444444 949494944444949494949 4444444444449 494494444444444444/¢

m®m- 76



